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This contract was initiated (l) to acquire simultaneously CH-53A heli-
copter noise and rotor airloads data for impulsive and nonimpulsive
flight conditions avid (2) to correlate these data with noise and airload
prediction methods. More specifically, knowing the airloads and the
associated noise levels, an acoustic analysis eveloped under a previous
contract was modified with the hope of being able to predict the occurrence
of impulsive rotor noise. A marked improvement in the ability to make
acoustic predictions during the design of a new helicopter was expected.

From this and earlier studies, the consensus is that impulsive rotor noise
is not severe amplitude-modulated broadband notse, but ordered rotational
noise rich in higher harmonic content. Consequently, the ability to pre-
dict the occurrence of impulsive rotor roise requires considerable knowl-
edge of the high-frequency airload content. Existing rotor airloads
analyses are adequate for investigations of rotor and fuselage dynamics,
but they are sorely lacking in defining the higher harmonics of airloads
necessary for detailed acoustic analyses. However, before this study was
initiated, it was believed that knowledge of the chordal airload distri-
bution could compensate for the lack of high-frequency airloads data.
Results of this study do show that knowing the chordal airload distribu-
tion enhances prediction accuracy of the lower harmonics of rotational
noise. However, knowing the chordal airload distribution, the analysis
remains incapable of predictinft he higher rotational noise harmonics
characteristic of impulsive rotur noise. Consequently, it would appear
reasonable to conclude chat, with or without the airloads known, this
analysis cannot predict the occurrence of impulsive rotor noise. However,
an analysis such as the one reported herein does have the potential for
predicting the occurrence of impulsive rotor noise; but to succeed, major
advances in modeling the rotor wake and accounting for rotor blade/vortex
wake interactions and compressibility effects are needed. Solutions to
these needs cannot be anticipated in the near future.

This program was conducted under the technical direction of Mr. Joseph
H. McGarvey of the Reliability and Maintainability Division of this
Directorate.
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I
ABSTRACT

Results of a study of helicopter rotor impulsive noise (RIN) are presentedin this report. Rotor noise, together with rotor blade dynamic and pres-sure data, was measured during hover and cruise of a CH-53A helicopter afor -.se in a correlation study of 
L11a+.d.i. .

-..
tion, the rotor rotational noise analysis described In U. S. Arny AviationMateriel Laboratories (USAAVLABS) Technical Report 70-IB was modified torpidce computation time and Lu include blace flapping and coning motions.The inclusion of these motions, however, is shown to have little effect on
the predicted noise.

Correlation of calculated and measured noise harmonic emplitudes Is gener-ally within 5 dB through the third harmonic at distances less than 1000feet in front of the helicopter. Waveform correlation of calculated andmeasured time histories of acoustic .pressure is good. RIN is identifiedas being primarily a rotational noise phenomenon, ordered at the blade pas-sage frequency and its harmonics, rather than amplitude modulated broad-band noise. Hover RIN is shown to be due to vortex interference (blade/wake interaction RIN), while cruise RIN is shown to be due to the combina-tion of acoustic effects of a high subsonic tip Mach number on ,wave propa-gation and blade drag, and is herein referred to as advancing blade RIN.
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FOREWORD

The work reported herein was performed by Sikorsky Aircraft, Division o'
United Aircraft Corporation, under contract DAAJ02-69-C-0025, Task
lF16224A14235, for the Eustis Directorate, US Army Air Mobility Research
and Development Laboratory, Fort Eust s, Virginia. Portion! n -he ata
coll-_-s-nr and azalyaiX uks were pe'formed by 11. I?. Mull d Associates, I
Wilton, Connecticut. The work was carried out under the t,:chnical cogni-
zance of Mr. Joseph McGarvey of the Eustis Directorate, USAjrDL staff.
Cikorsky Aircraft personnel directly associated with the project included
Mr. W. E. Bausch, Mr. C. L. Munch, Mr R. G. Schlegel and Mr. J. J.
DeFelice. H, R. Mull and Associates personnel directly involved Included
Mr. H. R. Mull, Mr. J. Dunmore, and Mr. A. Smardin.
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1.0 INTRODUCTION

Over tne past several years,noise generated by all ty!-f. of %jirrr',ifl i:',

become a source of increasing concern in military as well as civil appli-

cations. The civil. npertor is ccnccrncd with cozutauniy acceptance (or
tolerance) of the vehicle so that it may be used near or in povpuiation
centers; the military operator is concerned with the aural detectability

of the vehicle in an effort to improve its survivabiuity and combhat f'foc-
tiveness.

The helicopter, because of its unique operational capabilities and the re-
quirements placed upon it, is a prime candidate for nois: studies. The
past few years have seen the initiation and completio of many helicopter

noise studies, both theoretical and experimental, to identify and quantify
the mechanisms by which the noise is generated, propagated, ani received
and to find the means to reduce it.

The helicopter generates noise of both mechanical and aerodynamic origin.
Mechanical noise, such as that due to the gearboxes, bearings, hydraulic
systems, etc., is in most cases imporcant only at locations near the heli-
copter. Of the aerodynamic sources, such as the main and tail rotors and
the engine compressors, main rotor generated impulsive noise (when it
occurs) can be by far the most predominant noise, exceeding even piston
engine exhaust noise (as has been shown recently by Cox and Lynn, Refer-
ence i). While the other aerodynamic sources of helicopter noise (rotor

rotational noise, rotor vortex noise, turbine engine compressor noise, etc.)
have been studied in quite some detail during the past. few years, rotor
impulsive noise has been generally referred to as a urique and separate
phenomenon and has been largely ignored until very recently. The study re-
ported herein seeks to experimentally identify the mechanism(s) which

.produce(s) rotor impulsive noise (RIN), to determine whether this noise is
primarily rotational noise or amplitude modulated broadband noise, and to
determine whether present theory can accurately predict this type of noise.

The study has been broken down into three phases: (1) flight test, (2)
data reduction, and (3) analysis and correlation. During the flight test
phase simultaneous measurements of rotor blade airloads and motions, air-
craft operating parameters, and external noise on the ground were made on

a CH-53A helicopter for hover and several forward cruise speeds. In addi-
tion, internally mounted directional microphones were placed against the
windows on opposite sides of the cabin to determine the azimuthal locations

of the rotor blades at the instant impulsive noise was generated.

'The data reduction phase involved reducing the measured aerod-amic and
ii acoustic data into useful forms. Rotor blade differential pi .sures were

reduced to harmonics of I per rev for use in the noise prediction program
and to time history pressure plots for correlation with the predicted
external time histories and internal noise data. A real-time, narrow

bandwidth spectrum analyzer reduced the measured external noise into
Q. amplitude-vs-frequency plots at specified intervals along the flight path

for cruise and averaged spectra at several hover positions. External



noise was also reduced to octave band time histories during flyover and

to octave band spectra at twelve azimuth locations in hover.

During toe analysis and correlation phase, the measured aerodynamic and
acoustic data were used to determine the locations in the rotor disk where
impulsive rotor noise is generated during hover ana cruise I'lignt.

In addition, modifications were made to the rotational noise prediction
program to include the effects of rigid body blade flapping nd rotor shaft
tilt, and to produce a time history of acoustic pressure at specific field
points (Appendix I). This program was then used to predict the radiated
noise using measured airloads as well as airloads predicted by the classi-
cal helicoidal wake analysis for correlation with noise measured at the
ground station.

2
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2.0 ROTOR IMPULSIVE NOISE (IRIN) GENLAT'ONBIN, when it occurs, is the most significant and annoying of all helicopternoise sources. RIN (or "blade slap", "thump", "crack", "pop", etc., de-pending upon its intensity and pulse shape) can be observed on both single-and multiple-rotor helicn-nt -, .... iuo e gt d
-- .. . iuai ridy upon the flight condi-

tions and aircraft configuration. Because of the unioue character and lowfundamental frequency (fundamental bladu passage frequency) rf TN,
mA-hi.ies expcrionciiv IL can ustfally be detected at greater distances thansimilar, ionimpulsive noise-generating helicopters. Furthermore, heli-copters exhibiting IN are more annoying than those without this type ofnoise (Reference 5).

Several investigators (Refeiences I through 3) have postulated that theobserved character of impulsive noise from rotors is due to severe amplitudemodulation of broadbnd noise. While this phenowenon can be observedduring RIN conditions, it is highly unlikely that it is the sole cause ofthe impulsive type waveforms which are observed by the ear to be impulsive
noise.

RIN ,occurring at the fundamental rotor blade passage frequency, is primari-ly a harmonic phenomenon, and its origin appears to be ordered rotationalnoise rather than random broadband noise. A Fourier analysis of periodicimpulsive noise produces a frequency spectrum with very high harmoniccontent and relatively little amplitude decay with frequency. This hasrecently been demonstrated analytically by Lowson and Ollerhead (Reference4) and Leverton (Reference 5), and experimentally by Kin8 and Schlegel
(Reference 6). King and Schlegel foui,. !'-at during nonlmpulsive BeoSoconditions, blade airloading harmonics decay approximately as I/A to
/1  6 while during impulsive noise conditions the airlogds decay about as

1/ 0 .6 (A = airload harmonic order). The incrmauutd high frequency airload-ing harmonic levels for the impulsive noise case result in increased high
frequency sound harmonic levels, yielding the observed "slap". Further-morethe phasing of the sound harmonics is important in determining theimpulsive nature of the observed sound; for example, a harmonic spectrumwith harmonics phase shifted by, say, 90 degrees with respect to the funda-monta may be more impulsive than one with all harmonics in phase. In arecent paper, Sadler and Loewy (Reference 7) indicate that the high fre-quoncy content of BIN may be primarily associated with vortex (broadband)noise. This, too, appears to be highly unlikely since vortex noise israndom in amplitude, frequency, and phase. Consequently, it does not con-tain the necessary harmonic content and phase coherence necessary to de-
fine an impulsive sound.

Classically, there have been three main mechanisms for the generation ofRIN postulated in the literature. These are summarized by Leverton
(Reference 5) as the following:

1. Fluctuating forces due to blade/vortex intersection.2. Fluctuating forces resulting from stalling anU unstalling of the
blade.

3. Local shock wave formation on portions of the blade.

3



The literature is in general agreement that the first is the primary source
on tandem-rotor" machines and in some cases on single-rotor machines. The

second mechanism, that due to stall effects, is generally losing support
as a probable slap mechanism. Leverton discusses the reasons ia some
detail in Reference 5. To summiariz, it is believed that the Ptall process
is relatively slow and does not produce the sharp changes in loading
necessary to produce RIN. This is illustrated in Figure 1 (from Reference

5) where the stall duration is compared with a typical impulse duration onthe basis of azimuthal movement. The impulse location in the disk 0

Figure 1 is purely arbitrary. The Third RN mechanism, that of local
shock formation due to high advancing tip Mach numbers, is quite a complex

subject. However, as pointed out by Ollerhead and Lowson (Reference 8)
these shocks cannot propagate to an observer unless the blade actually
exceeds sonic velocity, This does not appear to be a primary mechanism
of RIN generation.

The only mechanism remaining to explain the occurrence of RIN is

blade/vortex interaction. This mechanism does not, however, explain the

occurrence of RIN on single-rotor helicopters during high speed flight

where the observed "slap" is very intense as the helicopter approaches,

but rapidly de,-reases as the helicopter passes overhead and retreats.

There must then be another mechanism which is responsible for this type of

RIN. Ollerhead and Lowson (Reference 8) indicate that this phenomenon can

be explained as an acoustic effect due to increased tip speeds, and Arndt

and Borgman (Reference 12) show that compressibility effects may also con-

tribute. Thus,it appears there are two types of impulsive noise, defined

according to the mechanisms by which they are generated:

1. Blade/Wake Interaction RIN
2. Advancing Blade RIN

Before discussing these two types, a review of rotational noise theory is

presented.

2.1 REVIEW OF THEORY

2.1.1 Rotational Noise

Several investigators (References 2, 4, 9, and 17 through 20) have de-
veloped theoretical methods for the prediction of rotor rotational noise.
The basic assumptions made vary from one to another, but all should

accurately predict the noise,presuming sufficient input data are available

Most of these methods involve an open-form iterative comruter solution.
However, Lowson and Ollerhead made several additional simplifying assump-
tions which allowed them to develop a closed-form solution for far-field
rotational noise in terms of Bessel functions (Reference 4). For the
purposes of examining RIN, this solution is the least cumbersome and pr'-
vides the necessary insight to the problem.

Ollerhead and Lowson present the theo- etical result for the sound pressure

anplitude of the mth sound harmonic due to the steady and fluctuating
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forces as the relation
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where the argument of Bessel functions is mB~vy/r.

The force components (i.e.,a T, aD, aXC, bAT, bXD, bXC) are defined by the

Fourier summations:

Thrust T[] - aOT + G a.T 0O X + b XSImx'

i: X=1

Drag O

oID' + aCOS ~+ bXSI NA\,

Radial Components

c[a] = a +" COSW * + bCSINX '

The important fact to note is that all loading harmonics contribute to the

r noise radiated in each sound harmonic. Thus,it may be expected that in-

creased high frequency airloading harmonics will cause increased levels of

all sound harmonics. Lowson and Ollerhead (Reference 4) have shown that
loading harmonics of order A are significant radiators into the m

th

sound harmonic in the range

mBLI-M]M < x< ,B[ + M]
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Thus, increased high-frequency airloads can be expected to increase the
higher sound harmonics more than the lower ones.

The effects of forward speed on the sound field can be accounted for by re-
placing the term r in Equation 1 by r(l-M ) where M is the component of
hub translation Mach number in the direction of therobserver (see 1 ,ferences

,nd 8). It must be remembered when making this transformation that both
r and M refer to the 'retarded' position of the helicopter; that is, the

r
actual position of the helicopter when the sound was generated. This sub-
stitution also enters the argument of the Fsessel function term and can be
expected to influence the directivity characteristics of the radiated
sound.

2.1.2 Impulse Characteristics

At this point it is necessary to examine the effects of harmonic amplitude
and phase on the overall waveform. An impulsive waveform consists of many
harmonically related frequencies whose amplitudes decay very slowly with in-
creasing harmonic frequency. This is illustrated in Figure 2 where an im-

pulsive and a nonimpulsive waveform are compared. This figure was prepared
by summing the first twenty harmonics assuAming only a sine component for
each harmonic. For the impulsive waveform, the amplitude of the harmonics
dropped off at the rate of 3 dB per octave from the level of the fundamen-
tal; for the nonimpulsive waveform, the decay rate was 10 dB per octave.
In order to emphasize the full potential :mnulsiveness of the waveforms
selected, all harmonics were shifted 900 i-ih respect to the fundamental.
It ip readily apparent that the harmonic aaplitudes determine the impulsive
or nonimpulsive character of the sound. A s3harp impulse contains many high
amplitude harmonics, while a nonimpulsive souLnd contains relatively few
harmonics of significant amplitude.

Of equal importance in determining the impulsive or nonimpulsive character
of a waveform is the relative phasing between the harmonics. This was
shown subjectively by Fricke (Reference 10), "¢ho found that the detect-
ability of a complex signal was a function of the relative phase between
components. The effect of phase on the waveform can be seen in Figure 3.
Here the more impulsive of the two signals is the impulsive w',-eform of
Figure 3 (900 phase difference), and the less impulsivw 7avef rr is con-
structed by summing the same twenty harmonics but with 'II mronr.cs in
phase with respect to the fundamental. The effect of p rnpulsive-
ness is apparent.

2.2 BLADE/WAKE INTERACTION RIN

Returning now to the two fundamental types of RIN introduced in Section
2.0, blade/wake interaction RIN occurs when a blade passes through or
near a wake shed from a preceding blade or another blade in juxta-
position. It results from the rapid pressure fluctuations on the blade
as it encounters the velocity variations in the shed wake (tip

6



vortex). Normally, single main rotor helicopters do not experience this
form of blade slap except during conditions of low inflow (e.g., autorota-

tive descent, low power descents, etc.) and certain transient maneuvers.
Recently, however, Clark and Leiper (Reference 11) showed that for multi-
bladed F% nr.. e o-nd r hig lift - h-I iuo1 in hover ana some forward
flight conditions, a shed tip vortex passes very close under the following
blade. In fact, in the presence of flapping or certain wind conditionn
the vvrLex may actually pass through or over the following blade.
Blade/wake interaction RIN occurs on tandem-rotor helicopters primarily
when the shed tip vortices from one rotor pass through the other rotor;
thus, in many flight regimes it is a constantly occurring phenomenon.

The effect of high harmonic airloading (resulting from the sharp pressure
variations on the blade) on the radiated sound was discussed briefly in
Section 2.1.1. The specific effect of increasing the amplitude of the
high airloading harmonics may be demonstrated with the aid of the technique
presented by Lowson and Ollerhead (Reference 4). They found that in many
cases it was possible to present the airload harmonic amplitude drop-off
as approximately an inverse power law. That is, the amplitude of the Xth
airloading harmonii is related to the first harmonic of loading by the
relation LX = LIX- , where L is a force (thrust, drag, radial component)
and k is a constant. Reference 4 indicates the value of k to be about
2.0 for smooth inflow cases and suggests a value of 1.0 for rough running
cases, including blade slap. Reference 6 indicates that for severe BIN
conditions (blade slap), k should be closer to 0.6 (or 1.1 when corrected
for random loading effects, as discussed in Reference 4).

Figure 4 (from Reference 4 ) demonstrates the effect of the airloading de-
cay laws on the Lound harmonic amplitudes for the first twelve harmonics.
For a smooth inflow case (k = 2.5),the harmonics drop off at about -9.5 dB
per octave, a rate which will produce the nonimpulsive waveform of
Figure 2 . If,-however, the "rough running" value of 1.1 suggested by
King and Schlegel is used for k, the harmonics are of equal amplitude and
produce the impulsive waveform of Figure 2. Thus an airloading frequency
spectrum containing significant harmonic components to very high frequen-
cies due to blade/wake interaction will result in BIN.

Because of the way in which this type of BIN arises, namely, changing the
airloading harmonic distribution, the directionality associated with it
should not vary significantly from that expected for a similar non-slap
case. This hypothesis can be seen by examining Equation 1. The detailed
directionality is determined by the Bessel functions which do not depend

upon the value of the loading harmonics. Only the amplitude terms are
affected by loading. However, when going to the blade slap case, if the
radial components change proportionally more or less than do the thrust
and drag components, then gross changes in directionality may be expected.

2.3 ADVANCING BLADE RIN

This form of BIN was originally thought to be due to the formation of weak
local shock waves on the advancing blade. As mentioned by Ollerhead and

7
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Lowson (Reference 8) and discussed by Leverton (Reference 5), an observer

can hear such a shock wave only if the blade speed is supersonic. If the

blade speed is subsonic, the shock wave can not orouaaate to an nh-r.' 1

emi. Nuwever, tne formation of local shocks can affect rotor noise levels

by influencing the local blade airloading acting on the blade.

Advancing blade RIN as discussed in Reference 8 is basically an acoustic

effect resulting from the coalescence of the harmonic wave fronts at high

source translational speeds and, in fact, can be explained by the Lowson/

Ollerhead theory (Equation 1). Figure 5 (from Reference 8) shows the

effect of increasing tip Mach number on sound harmonic levels. As the

tip Mach number approaches 1, the higher frequency harmonics increase in

amplitude, producing exactly the same effect as the loading changes dis-

cussed in the preceding section. Furthermore, at tip speeds close to

Mach 1, the fluctuating airloads become unimportant and the noise is con-

trolled entirely by the steady loading.

The highly direct-onal characteristic of advancing blade RIN observed
when the helicopter flies directly overhead is also an acoustic effect

which results from the forward speed correction made to Equation 1 in

Section 2.1.1. Here the term r(l-Mr) which replaces r in the equation
enters the argument of the Bessel functions, thus influencing the direc-

tivity characteristics. This effect can be seen in Figure 6, taken from

Reference 4. As forward speed increases, the radiated sound becomes highly

directional in the forward direction, particularly for the higher harmon-
ics. This means that the FIN experienced by a helicopter at high speeds
will be radiated preferentially forward with the maximum at about 15-20

degrees below the plane of the rotor. This effect was shown experimentally
by Cox (Reference 16) in full-scale wind tunnel tests. Thus, while the

acoustic effect of a high tip Mach number is at least partially responsible

for the generation of the impulsive noise, the aircraft forward speed
accounts for the highly directional character of this type of RIN.

The aerodynamic forces used in current acoustic theory to predict radiat-

ed rotational noise are the in-plane (induced drag) and normal (thrust)
components of the blade section lift (Figure 7 ). The profile drag is

ignored,since it is small compared to the other terms. When advancing tip

speeds exceed a critical Mach number, the drag increases rapidly (Figure 8),

a phenomenon known as drag divergence. This increased drag term may be a

si$nificant contributor to the radiated noise. In a recent paper, Ardnt
anri Borgman (Reference 12) examined the effect of drag divergence on the

radia ,d noise. Figure 9, taken from their paper,indicates that the
effect of this term is to increase the levels of the higher harmonics of
noise, the necessary condition for blade slap. While Ardnt and Borgman

indicate that the addition of this term to the Lowson/Ollerhead noise
equation enhances correlation, they unfortunately do not show to what
degree. For small angles of attack (such as near the tip), the lift term

may he quite small and the drag terms will dominate the noise radiation.
In this case the associated directivity will be that of a dipole with its

maxis.um directivity in the plane of rotation, thus further contributing

to the observed directivity of advancing blade RIN.
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An additional factor which may contribute to the observed dirertivity and
character of advancing blade PIN is thickn- i:. III J.e it is rot signi f-
icant for hi ;Iy A rotors at low forward :;,'c.du, thicknes.; noise can
become a significant noise source at high forward speeds. Ar't and
Borgman (Reference 12) Trudely Pc ounted for thickness noise by applying a
f on,'ard peed correction to the theory developed by Diprose (Reference 21)
for a static propeller. No attempt was made to correct for the nonuniform
velocity field over the rotor disk. As Figure 10 (from Reference 12) demon-
strates, thickness noise appears to be important only for the first few
harmonics of noise; however, as tip speed increases, the levels of the high-
er harmonics increase quJte rapidly. This effect, coupled with the associat-
ed directivity pattern, which is the same as for drag diver1gence generated
noise, will 'tend to enhance the severity of the observed RIN.

9.
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Hover (Reference 8).
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Figure 7. Force Components on Rotor Blade Section.
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Figure 8. Airfoil Section Drag Vs Mach Number for an
NACA-0012-34 Airfoil at Zero Angle of Attack
(Reference 12).
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3.0 EXPERIMENTAL PROGRAM

The experimpntAl. . p- f t,L nLudz involvea simultaneous measurement of
rotor aerodynamics, rotor blade dynamics, and rotor noise on a CH-53A air-
craft, as shown in Figure 11, during hover and forword flight condiions.
These duaLa were required for the prediction of impulsive and nonimpulsive
rotor noise, for correlation of measured and predicted noise, and especial-
ly for the determination of how impulsive rotor noise is aerodynamically
generated.

The blade pressure and dynamics instrumentation systems used in this con-
tract were primarily the result of a rotor loads contract which was being
run simultaneously. Since bandwidth limitations of the narrowband FM
recording system restrict blade pressure measurements to 100 Rz or less,
two portable direct record units were added to obtain high frequency
pressure data at two chordwise stations (4.2% and 91% chord) near the tip
of the blade (98% span). These data would determine whether the accuracy
of calculated noise levels would be compromised by the frequency response
limitations of the airborne data system. Appendix II discusses these high
frequency pressure data.

Noise was measured at three locations inside the helicopter in the hope of
locating where acoustic impulses originate in the rotor disk. These data
were recorded on the FM system that recorded all rotor dynamics and aero-
dynamics in order to facilitate correlation of acoustic and aerodynamic
data and to utilize the main rotor contactor information for correlation
of the acoustic signal with main rotor position.

3.1 FLIGHT TEST

All data for this study were acquired during a flight test on October 15,
1969, at the Bridgeport Airport in Stratford, Connecticut. Noise data
were recorded for a series of 14 flyovers and 13 hover orientations. One
microphone was located on the centerline of the runway, and additional
microphones were located 250 feet to each side of the center microphone
perpendicular to the flight path (runway centerline) of the CH-53A heli-
copter. Forward flight data were recorded during unaccelerated flight from
east to west and west to east at an altitude of 1000 feet at nominal air-
speeds of 120 knots, 140 knots, and 170 knots. Hover data were recorded
out of ground effect (OGE) at 13 helicopter headings at an altitude of
200 feet. Surface winds throughout the test were northerly from 3 to 8
knots. The mean temperature and relative humidity of the air were 50OF
and 49%, respectively. Sea level barometric pressure was 30.12 in. Hg.

3.2 INSTRUMENTATION

3.2.1 Data Acquisition

Three data recording systems were used simultaneously during the flight
test. An airborne FM multiplex system recorded aerodynamic pressures,
blade pitch, blade flapping, blade azimuth angle, and internal noise. An
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airborne direct-record system recorded differential pressure data from the

fore and aft transducers at the 98% span station. A ground-based FM

system recorded the acoustic data for the hover and forward flight test

conditions.

... I Arborne T14

The heart of the FM multiplex recording system was an Ampex Model AB 200
recorder set for standard IRIG center frequencies and bandwidths operating
at 15 inches per second (ips). Input signals to the recorder were pre-
conditioned by voltage-controlled oscillators. The sensors that measured
the aerodynamic and blade motion data were Sensotec (Division of Cantel
Corp ) pressure transducers and Baldwin-Lima-Hamilton angulators. Figure12
presents a block diagram of the airborne FM system including the internal
noise measurement system.

The microphones used to measure Internal noise were housed in metal con-
tainers lined with 1-inch thick fiberglass to control reverberation inside
the containers and vibration damping material covered the outer surfaces
of the containers to prevent acoustic excitation of these surfaces. Each
container was mounted in the center of a window as shown in Figure 13
to detect acoustic impulses coming through that window.

3.2.1.2 Airborne Direct

The differential pressures at 4.2% chord and 91% chord from the 98% span
location were recorded on this system. In addition to the pressure trans-
ducers, the system consisted of two sound level meters and two Nagra port-
able tape recorders.

3.2.1.3 Ground FM

External helicopter noise was recorded at two locations on the ground with
a Lockheed portable tape recorder operating at a tape speed of 15 inches
per second. Three information channels were used, two to record noise data
and a third to record a time code signal and comments. A fourth data
channel had been set up, but the microphone that fed this channel malfunc-
tioned during the flight test. Figure 14 shows the locations of the in-
strumentation along the helicopter's ground track.

The following procedure synchronized recording of data on the aircraft
with recording on the ground and related data recorded on the ground with
aircraft location along the flight path. The helicopter pilot radioed a
"start" command as the aircraft passed over the end of the runway. This
command started both the airborne data recording system and the time code
generator on the ground. At this point, data records in the air and on
the ground are synchronized, and the location of the aircraft is defined at

one instant of time. For easterly flight, the "start" corresponds to a
lateral distance of 1000 feet between the microphone array and the approach-
ing helicopter. For westerly flight, this distance is 3700 feet.

20



3.2.2 Data Reduction

ilotor blaae aynamic anu aerocaynamic (ata were converteu irom anaiog to
digital form and then reduced to harmonics of rotor rotation. Data were
sampled every 2.5 degrees of azimuth, giving 144 digitized data points for
each data cycle from 0 degree to 357.5 degrees of azimuth inclusive. Thirty

harmonics then were extracted from the data by performing a Fourier analysis

of one typical data cycle for each flight condition. One cycle was used in
order to preserve the high-frequency content of the data. This technique
was necessary because slight differences between successive cycles cause
the high-frequency components in a parameter's time history to be obscured

when several consecutive cycles are averaged. The harmonic amplitudes
were corrected for the attenuation characteristics of the 60 Hz low-pass
filters that were used during the analog/digital conversion. Since all

aerodynamic and blade motion data passed through identical filters, no
phase corrections were required. A block diagram of the data reduction
system is shown in Figure 15.

External noise data were processed into octaves and narrowband form as a

function of time. Octave-band analysis involved charting the output of a
General Radio Octave Band Analyzer. Narroaband analysis (2.5 Hz) was done
with a Saicor Spectrum Analyzer and Saicor Digital Integrator terminating
in a Midwestern Oscillograph to produce a 2.5 Hz bandwidth spectrum from
0 to 500 Hz every 0.20 second. Interpretation of the narrowband data
was complicated by noise from the tail rotor since the third harmonic of
main rotor rotational noise is separated by only 2 Hz from the first har-
monic of tail rotor rotational noise. A typical narrowband spectrum is
reproduced in Figure 16 to show both frequency content of the signature
below 500 Hz and the problem of distinguishing main rotor noise from tail
rotor noise.

3.2.3 Instrumentation Response and Calibration

The following section describes the pertinent response and calibration
characteristics of each system used to acquire and analyze data. Aero-
dynamic parameters typically are within ±2% of transducer full scale, and
acoustic levels typically are within ±3.5 dB and ±5.0 Hz.

3.2.3.1 Blade Pressure and Blade Motion Measurement System

Sensotec (formerly Scientific Advances) transducers, models SA-SA-M-7F
and SA-SD-M-7F,were mounted on one main rotor blade to measure aerodynamic
pressures acting on the surface of the blade. Table I contains the range
of the transducers and the measurement/analysis system accuracy at each
location on the blade. The system accuracy includes all components from
transducers on the aircraft to final digital tape and is expressed as a
percentage of transducer range. An airtight chamber was placed over each
chordwise transducer array so that known pressures could be applied to
obtain the response of each transducer. The transducer response measured
this way determined values for the electronic R-cals that were made before
and after each flight.

21



Blade pitch angle and flapping angle were measured with Baldwin-Lima-Hail-
ton angular position transducers, model 236. Pitch angle range was ±60
dezrees. flapping angle range was ±30 degrees, and both were linear and
temperature compensated over their entire range, giving a system accuracy
of ±2% of full scale. Calibration was accomplished by mounting each
angulator on an angular position table and recording the ou1tput voltage as
a function of shaft rotation. Angulator response was determined for both
clockwise and counterclockwise rotation of the input shaft to each angula-

tor.

The azimuthal location of the instrumented rotor blade was measured photo-
electrically. A metal disc with 72 equally spaced slots was attached to
the main rotor shaft. Rotation of the shaft caused the disc to intercept
a beam of light aimed at a light sensor, thereby producing 72 pulses per
revolution. Accuracy of this signal is better than ±l degree.

5.2.3.2 Internal Noise Measurement System

The absolute amplitude of the rotor noise measured inside the helicopter
was of secondary importance compared to the shape of the acoustic wave-
forms and the relative phasing among the three internal noise signals. An
amplitude reference was supplied for each location, however, with a
General Radio Calibrator, model 1562A, that applied a 114-dB signal (i.5 dB)
at 1000 Hz (±3 %) to each microphone.

3.2.3.3 External Noise Measurement System

Bruel and Kjaer microphones and amplifiers terminated in a Lockheed tape
recorder model 417 operating at a tape speed of 15 ips were used to record
external rotor noise. Type 4117 piezoelectric microphones were selected
because of their good frequency response characteristics (±3 dB from 3 Hz
to 10,000 Hz). A Bruel and Kjaer charge amplifier, type 2624 was connected
to the output of each microphone to permit the use of long connecting
cables. This charge amplifier's response is ±.4 dB from 5 Hz to 10,000 Hz.
A noise limit indicator, type 2211, was inserted between each charge ampli-
fier and the tape recorder to insure that the level of the input signal to
the tape recorder stayed within acceptable limits. Response of this in-
strument is ±1.2 dB from 2 Hz to 35000 Hz, and tape recorder response is
±2 dB from0 Hz to 5000 Hz. The complete system was calibrated at 114 dB
with a General Radio calibrator, type 1562A, at frequencies of 125 Hz,
250 Hz, 500 Hz, 1000 Hz, and 2000 Hz. Indication of elapsed time and com-
pensation for flutter and wow were acconplished by connecting a Systron
Donner time code generator to a separate track of the tape recorder.
Amplitude accuracy of the total noise recording system is estimated to be
±3 dB, while the worst possible accuracy, obtained by summing the devia-
tions of each component, is ±7 dB.
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Rotational noise data were analyzed with a Saicor spectrum analyzer, model31A, and a Saicor digital inte tnt, v-1121A. f7^ J Lvumcnta werecalibrated with built-in references and checked with peripheral equipmentwhose accuracy is traceable to the National Bureau of Standards. Accuracyof the noise =nalyaic equipment is i .2 dB and ± 2.5 liz. Accuracy of the! total acoustic measurement/analysis system is estimated to be ± 3-5 dB,
t 5.0 Hz.

TALEI.- PRESSURE TRANSDUCER LOCATION, RANGE, AND ACCURACY

PERCENTAGE SPANWISE

4o 75 85 95 98

3-18 PSIA ±10 PSID
4.2 - VIBRATORY ±2%

STEADY ± 2%

3-18 PSIA ,±10 PSID
H 15.8 VIBRATORY ±2%

PSTEADY 
±2%

- .3-18 PSIA ±10 PSID

30.0 VIBRATORY ±2%

STEADY ±2%

aA 
i +2 PSID

60.0 -VIBRATORY t2% _

..... .. STEADY ±3%

-±2 PSID 
+5 PSID

91.0 VIBRATORY ±2%

STEADY ±3%
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4.O RESULTS

The present study seeks to define some of the characteristics of RIN and
to determine how well these characteristics are predicted by the rotational
noise analysis described in Reference 3. The present study also evaluates
the ability to predict rotational noise levels from theoretical airload
data. Section 4.1 describes the calculatiun procedures and correlation for
rotational noise, and Section h.2 investigates the aerodynamic noise genera-
ting mechanisms found in the CH-53A fli[.ht test data.

4.1 ROYATIONAL NOISE CORRELATION

The two qualities of rotational noise that determine the impulsiveness of
the total rotor noise signature are harmoniz amplitude fall-off and rela-
tive phasin3 among the noise iharmonics. Comparison of measured and pre-
dicted root-mean-square sound pressure levels (C ) determined amplitude
correlation, while comparison of measured and pr 'cted time histories of
acoustic pressure determined phase correlation. P dicted time histories
are based on measured aerodynamic load data.

Time histories of acoustic pressure were not calcjated from theoretical

airloads. Experience has shown that currently available airload/blade
response analyses predict amplitudes fairly well but predict phase behavior
poorly even when variable inflow velocities for helical wake geometry are
added to the calculations. Since the airload phasing can significantly
affect calculated noise levels (Reference 4 ), it was decided that no new
information would result from using theoretical airloads to calculate time
histories of acoustic pressure.

4.1.1 Hover Noise

The most impulsive noise signature heard d-iring the flight test occurred
during hover out of ground effect. This RIN was caused by the main rotor
blades cutting through wakes from tail rotor blades, a phenomenon which re-
quires a quartering tail wind in order to occur during hover. Noise levels
calculated from measured airloads reflect this blade/wake interaction, but
levels calculated from theoretical hover airloads do not, sincc the air-
load prediction analysis considers only aerodynamics of the main rotor and
does not simulate interactions of main rotor blades with tail rotor wakes.

4.1.1,1 Correlation Using Measured Hover Airloads

Calculated and measured SPL's agree fairly rell through the fifth harmonic.

In theory, 5 noise harmonics are all the analysis should calculate with con-
fidence from 30 harmonics of airload for a 6-bladed rotor. Both calculated
and measured noise levels changed radically with small changes in azimuthal

position around the helicopter. Unfortunately, the azimuthal resolution
of the measured noise data is insufficient to verity all the calculated
variations around the hovering helicopter. To obtain this information, a
circular array of microphones surrounding the helicopter would have been
required. Since the instrumentation for such an approach was not available,
hover noise data were recorded with one microphone on the runway centerline
while the helicopter heading changed in 30-degree increments to achieve an
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azimuthal traverse. The helicopter hovered 500 feet west of the microphone
array at an altitude of 200 feet above the runway centerline. Come hover
noise data also were recorded using the microphone 250 feet north of the
runway centerline. The two microphones are roughly 26 degrees apart in
terms of helicopter azimuth. Data from the sideline microphone has been-----------ediffrec iditanwe '-O Ld~U L)J U1&C right-trlangle gecm-
etry setup of the hover test. Noise le-iel changes due to directionality I
were ignored in this correction since the difference in elevation angle
(angle between microphone, rotor hub, and horizontal) is approximately 2
degrees.

Plots of the azimuthal variation in calculated SPL are presented in
Figures 17 through 19. The airload data used to generate Figure 17 do not
correspond to RIN conditions. whereas the data for Figures 18 and 19 are
associated with RIN. A measured SPL value is shown for each harmonic at
the appropriate azimuth relative to the helicopter (zero azimuth is at the
tail of the helicopter); it can be seen that predicted and measured levels
generally agree within 10 dB, depending upon harmonic order and helicopter
heading. The 5th harmonic in Figure 19 is an exception since the measured
SPL is roughly 20 dB below the calculated SPL. A complete assessment of
prediction accuracy - that is, SPL and directionality in vertical and hori-
zcntal planes - is beyond the scope of this study.

The calculated variation in SPL around the azimuth raised questions about
the validity of the noise prediction computer program. Assuming that the
airloads are fair.y steady during IN-free hover, the resultant rotational
noise fundamental should radiate uniformly in all directions. A noise cal-
culation using steady airloads resulted in a constant fundamental level
around the azimuth. It is concluded that the computer program functions
correctly, and that the calculated levels in Figure 17 vary azimuthally be-
cause of wind-induced asymmetric airloads. Cyclic changes in blade pitch
are a secondary contributor to these calculated variations. For the hover
conditions that produced moderate and pronounced BIN, the calculated varia-
tions are attributed to asymmetric loading due to wind effects and blade/
wake interactions. The noise harmonic spectra shown in Figure 20 illustrate
calculated and measured noise variations in a 26-degree azimuth increment.
The calculated time history of acoustic pressure also can change radically
with azimuth, as can be seen in Figure 21. Differences were observed in the
two noise recordings taken for this helicopter heading, but the azimuthal
spread was not sufficient to confirm the extremely impulsive signature cal-
culated on the starboard side of the helicopter.

4.1.1.2 Correlation Using Theoretical Hover Airloads

In order to evaluate the ability to predict noise without airload informa-
tion measured in flight, levels for 3 noise harmonics were calculated from
theoretical rotor airloads. The results of this exercise confirm that
accurate noise prediction is not presently possible for more than the funda-

* mental using theoretical airloads. The theoretical airloads are restricted
to too low a frequency range (typically 5 or 6 times the rotor hub rotation-
al frequency), and the accuracy of the theoretical airload phasing tends to
be unacceptable for acoustic prediction work. Existing rotor load analyses
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of the prescribed wake/variable inflow/normal modes type used during this
study are adequate for investigations of rotor and fuselage dvnam1i, r,,n
..... fc ±u uuastic stuaies,

Theoretical airloads were calculated uRing a variablc inflow analysis to
describe the air velocity distribution over the rotor disk for a given
trim condition. The wake of each rotor blade is assumed to descend in the
form of a helix from the rotor plane. The rotor trim condition is deter-
mined by a rotor blade dynamics analysis that uses the normal modes
approach to calculate the loads on the blades and the response of the
blades to the impressed loading. If inclusion of variable inflow changed
the trim condition too much, the rotor was retrimmed with the variable in-
flow velocities included, new inflow velocities were calculated for the
latest trim condition (control angles and blade motions), and the process
was repeated until a converged answer was obtained.

Noise levels calculated from theoretical hover airloads are shown in
Figure 22 along with noise levels measured for the RIN-free case. Slight
azimuthal variations in the calculated fundamental SPL are caused by small
higher-harmonic airloads. The variations shown for the calculated 2nd and
3rd harmonics have the same cause, but these variations are larger because
the airload harmonics are more efficient acoustically for the higher noise
harmonics. While the theoretical hover airload harmonics are sufficiently
large to produce variations in the calculated noise fundamental, they are
not large enough to give good agreement between calculated and measured
noise harmonics above the fundamental.

4.1.2 Cruise Noise

Correlation between calculated and measured rotational noise levels during
forward flight ranged from good to fair for the first three noise harmonics.
Calculated fourth and fifth harmonic levels tended to be from 5 dB to 10 dB
higher than measured within 1000 feet of the helicopter. At larger
distances, measured levels tended to be higher than calculated. These
results suggest that calculated directional characteristics place maximum
radiation of the harmonics too far below the plane of the rotor. Including
the effects of rigid-body blade coning and flapping motions on calculated
directionality changed levels only by 1 to 2 dB on the average, and this
difference tended to decrease calculated noise levels at large distances
in front of the helicopter.

Calculated time histories of acoustic pressure reflected trends in measured

data. During high-speed cruise at an altitude of 1000 feet, neither
the calculated nor the measured time history sounded or lonked impulsive at
large distancesahead of the helicopter. As the helicopter drew closer,
both measured and calculated time histories became more impulsive. Section
4.2 containn additional information on measured characteristics of high-
speed RIN.

4.1.2.1 Correlation Using Measured Cruise Airloads

Meas,-ed and calculated harmonic noise levels are plotted against aoise
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origin location in figures 23 through 25. Each point on the graph gives
the noise harmonic level that originated at location,(X, Y, Z). These

calculated SPL's include thA effect cf rtr ohait inclination and blade

riapping and coning. Calculated SPL's are shown for lateral distances

from 2000 feet to zero feet as the helicopter approaches. Measured SDL's
are shown for lateral distances at which the first 5 noise harmonics are
well defined. Consequently, the x-axis range of measured noise data varies
from one flight condition to another. Since levels for port and starboard
sides were obtained by passes in opposite directions at a given nominal
airspeed, some acoustic differences between sides are from normal direc-
tivity associated with asymmetric airloads while some are from differences
in airload amplitude and phase due to slight variati ns in aircraft trim
and atmospheric turbulence between passes. Variations of calculated SPL
with x-axis location reflect the effects of airload amplitude and phase on
calculated directionality.

A major feature of the correlation presented in the figures is the con-
sistently low calculated SPL at large distances ahead of the helicopter.
Similar results were obtained in Reference 15,and an explanation offered
at that time was that the orientation of the rotor system with respect to
the ground should be included in the acoustic analysis. Consequently, the
assumption of a flat rotor disk parallel to the ground was removed during
the present study by adding shaft inclination and blade flapping and con-
ing terms to the analysis (see Appendix I for analysis). As shown in
Figure 26, the acoustic effect of these terms is small, even during high-
speed cruise when forward shaft inclination and blade flapping are largest
for a conventional (non-compound) helicopter. Reconsidering the problem in
the light of these results, it appears that acoustic effects of forward
flight must be included for improved correlation far in front of a rotor
travelling at high speeds. These forward speed effets enter the problem
both in the theory and in the airload data that are used with the theory
Theoretically, the helical motion of a point acoustic source attached to
a blade must be coupled with relative translational Mach number effects.
Helical source trajectories were beyond the scope of the present study,
but simulation of relative translational Mach effects was accomplished
using a coordinate transformat3.n proposed by Lowson and Ollerhead in Ref-
erence 4. The X, Y, and Z coordinates of each observer location were
multiplied by (1-Mr), where Mr is the component of the hub translational

Mach number in the direction of the observer. This -ransformation effec-
tively reduces the propagation distance between noise source and observer
to increase the calculated noise levels by the amounts shown in Figure 27.
Results obtained by recalculating noise with modified observer coordinates
match results obtained by scaling originally calculated levels by 20 log10

(l/(l-Mr), thereby confirming that hub translational motion alone does not

alter relative phasing among the acoustic sources that define the rotor as
a noise generator. In terms of aerodynamic effects, profile drag forces
increase rapidly with forward speed, thereby augmenting forward-radiated
noise.
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The effect on calculated SPL of simulating an impulsive chordwise distribu-

(pounds per inch of span) was concentrated over 10% of the blade chord.
This is the same as increasing differential pressure by a factor of 10 and
decreasing the area upon which it acts by the same factor. For this in-
vestigation, the pressure amplitude was constant across the chord. When a
blade with this modified chordwise loading passes over a point in the rotor
rdisk, that point experiences a pressure pulse whose amplitude is 10 times
normal and whose duration is 0.1 times normal; that is, the loading is
more impulsive. As can be seen in Figure 28, the more impulsive load
changes calculated njise levels by only 1 to 2 dB. This result is not sur-
prising since results of Reference 15 suggest that the lower harmonics of
rotational noise are relatively insensitive to changes in chordwise distri-
bution if high-frequency airload data are used in acoustic calculations.

Variations in correlation between different flight conditions are attributed
to the effects of wind gusts and turbulence on both aerodynamic and noise
data. Although the surface wind velocity was below 10 mph for most of the
data acquisition period, the pilots reported considerable turbulence
and wind gusts at the 1000-foot flight altitude. These unsteady conditions
are believed to be the main cause of the time variations in measured noise
over short time intervals as well as the cause of variations in measured
rotor aerodynamic data.

Some aspects of the correlation between measured and calculated time his-
tories of acoustic pressure are shown in Figure 29. At distances over
2000 feet, neither the measured nor the calculated time history appears im-
pulsive (Figure 29a). As distances decrease to between 500 and 1000 feet,
both signatures become more impulsive on the advancing blade side of the
flight path (Figure 9b). Typical measured and calculated time histories

for 140-knot flight are shown in Figure 29c, where the shape of the acoustic
waveform is consistent with the subjective observation that RIN was not
heard during flybys at 140 knots.

4.1.2.2 Correlation Using Theoretical Cruise Airloads

The same analytical techniques that were used to predict hover airloads
were used to predict cruise airloads. Iterations between inflow and rotor
response analyses were continued until the correct rotor lift and propul-
sive forces were obtained (±10%) with head moments less than 10,000 ft-lbs.
Results presented in Figures 30 through 32 show again that correlation de-
creases rapidly with increasing noise harmonic order.

4.1.-3 Conclusions of External Noise Correlation Study

The correlation study demonstrated that the open-form acoustic analysis
can calculate certain qualities of rotational noise from measured airload
data, such as the SPL of the first 3 noise harmonics at moderate distances
from the helicopter hnd the qualitative differences in acoustic pressure
waveforms with and without EIN. The study also demonstrated that inclusion
of rotor orientation in the acoustic analysis does not significantly irr-
prove correlation. The authors currently believe that source motion ef, cts
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must be included in the acoustic analysis in order to imnvrove op emt4 n
far in front he ihgh mfnue neacopter. In addition to including I
motion of the acoustic sources, it is particularly important to include
the effects of compressible aerodynamics on the airload data Lhat are used
for noise calculations. Specifically, the aerodynamic forces in the plane
of the rotor due to profile drag may strongly influence calculated acoustic
directionality. The present analysis considers only induced drag effects
on in-plane aerodynamic forces.

4.2 IMPULSIVE NOISE SOURCE LOCATION

Triangulation using the 3 microphones inside the cabin of the helicopter
was employed to locate the position(s) in the disk responsible for the
generation of impulsive noise. Successful use of this procedure relies on
two basic requirements:

1. That impulses be observed at all three microphone stations.

2. That a given impulse be identified at all three microphone
stations.

If either of these requirements is not met, the triangulation procedure
will not be useable. Furthermore, a very accurate time base relating the
three microphone signals must be used because variations of only 0.0001
second in time-of-arrival differences can cause errors of up to 10% in the
location of the sources.

Examination of the microphone oscillograph pressure traces (Figure 33) re-
vealed that for both hover and forward flight RIN, the first requirement
was not met. In fact, in forward flight there was no discernible impul-
siveness in any of the microphone signals, and in hover only the forward
left side microphone (and to some extent the forward right microphone)
showed impulsiveness. In both cases the aft right microphone was complete-
ly dominated by tail rotor rotational noise. Attempts to filter out these
tail rotor components did not correct the situation, due primarily to the
unavailability of a very narrow bandwidth, high attenuation band elimina-
tion filter.

These problems resulted in the use of an alternative method to locate the
source areas. This method involved specifying the position of the rotor
at the instant the impulse was generated and using the measured airloads
to determine the blade responsible for the slap. However, since no impulse
was discernible for the forward flight case, this method is applicable only
to the hover case.

4.2.1 Hover

In hover, 1IA conditions were encountered only for certain aircraft head-
ings with respect to the wind. Continuous RIN was experienced only when
the helicopter was on a compass heading of 2700 (wind from heading 0300).
At this heading the wind was sufficient to blow the tail rotor wake into
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the main rotor disk,causing blade/vortex interaction RIN; thus, the
impulse noise source area is expected to be in the quadrant 270O-360O (re:
helicopter azimutn; 0: - 3%6V = tail). n+hr headings. RIN was not
present, except at 2100 and 2400 where it was intermittent. j

Examination of the noise recorded by the forward right and left interior
mounted microphones (Figure 33) reveals that the intensity (severity) of
the RIN is greatest at the left microphone, confirming that the RIN is in-

deed produced on the left side of the aircraft. Figure 34 shows that air-
loads near the tip (section load, pounds per inch of span) change in a
smooth, gradual manner as the blade travels around the azimuth, except for
the region from about 2700 to 3600 azimuth where the blade experiences
rapid fluctuations in lift (loading) due to interaction with the tail
rotor's shed wake. It is this rapid lift fluctuation that generates the
high-amplitude, high-frequency airloading harmonics which, in turn, are
responsible for the generation of RIN. Figure 34 also shows the azimuthal
loading distribution for the no-RIN hover. There are no rapid changes in
lift to increase the high-frequency airloads, and the general shape of the
airload spectrum is quite different from the RIN case.

The harmonics of airloading are derived by performing a Fourier analysis
of the waveforms shown in Figure 34 where the period is equal to one revolu-
tion. The pulse shape for the RIN case approximates a rectangular pulse
with some modification due to the vortex intersections, and the no-BIN case
is a rectangular pulse with a slow rise time. A Fourier analysis of these
pulses should yield a harmonic amplitude spectrum which resembles that of
a rectangular pulse (Figure 35). Figure 36 shows this to be the case.
This figure also shows the expected increased levels of the high frequency
airloads for the RIN case.

No changes were detected in the chordwise distribution of differential
pressure when the instrumented main rotor blade passed through wakes from
the tail rotor, and no significant differences wer, )bserved during hover
with and without BIN. Figure 37 shows a family o2 pressure distributions
in 2.5-degree increments from an azimuth angle of 305 degrees through 325
degrees. These pressure profiles correspond to the section loading data
for the RIN case shown in Figure 34. Pressure distributions for hover
conditions with and without RIN are presented in Figure 38 to show that
distribution shape is not influenced by RIN. The RIN condition corresponds
to a helicopter magnetic heading of 270 degrees, while the RIN-free condi-
tion corresponds to a magnetic heading of 030 degrees.

Further indication of the location of the impulse generating area is given
by determining the location of the rotor at the instant the BIN is generat-
ed. This location is found through use of the 1-per-rev contactor channel
recorded on the same tape as the internal microphone data. Examination of
the recorded data shown in Figure 33a revealed that for one revolution of
the instrumented blade, six impulses were recorded by the microphones (each
blade passing through the tail rotor wake). Figure 39 illustrates the
range of rotor locations at time of impulse for three revolutions of the
blades (eighteen impulses). This range is found to be from about 3000 to
3250 azimuth, which agrees with the pressure traces of Figure 34. It thus
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seems reasonable to assume that the Ri observed on the CI-5&m during hover
is due to main rotor blade/tail rotor wake interactions which occur at
nituuLh jtguu - 3p . hIs IA is ouserved at the two forward internal
microphone stations, but is masked by tail rotor noise at the aft right
microphone station.

4.2.2 Forward Flight

RIN was observed during forward flight only at high speed (170 kt). Ob-
servers on the ground noted that this form of RIN was highly directional
and could be heard only during approach at large helicopter to observer
distances where the angle of the observer below the rotor disk is small.
As the helicopter approached and the angle became larger, the impulse could
no longer be heard. Based on the directionality arguments presented in
Section 2.3, this In not an unexpected observation. Simultaneous measure-
ment of noise along the ground track and 250 feet to the side provided
additional information on directional characteristics of forward-flight
RIN. The acoustic signature directly ahead of the helicopter reached its
maximum impulsiveness several seconds earlier than the signature 250 feet
to the side of the flight path. The noise data exhibited mild RIN on the
retreating blade side of the helicopter. Figure 40 illustrates the
characteristics described above for the centerline microphone and advanc-
ing blade side microphone (flight from east to west). Note the impulsive-
ness of the centerline signal compared to the advancing blade side signal
in Figure 40a, corresponding to a helicopter location over 2500 feet away.
Figures 40b through 4Od bring the helicopter nearly overhead. Figure 41
shows the two noise signals for flight from west to east, with Axa repre-
senting maximum impulsiveness on the retreating blade side of the aircraft.
Comparison of the upper trace of this figure with that of Figure 40c shows
the PIN on the retreating blade side to be less severe than on the advancing
blade side. Figure 41b corresponds to the helicopter passing over the
microphone array. For comparison, Figure 42 presents the most impulsive-
looking signal recorded during 140-knot flight from east to west. Acoustic
rise times are not short enough to produce RIN in this case.

Oscillograph traces of the noise recorded by the internal microphones
(Figure 33b) showed no impulsiveness at the two forward stations. The aft
microphone was completely dominated by tail rotor noise, and filtering the
signal did not improve the situation. The fact that the impulse was not
recorded by the internal microphones is to be expected, as can be shown. by
reference to Equation 1 (Section 2.1.1). The replacement of r by r Cl-M
to account for the effect of forward speed on the sound heard by a statirn-

ary observer reverts to simply r if the observer is moving with the heli-
copter. Thus, the acoustic effect of forward-flight RIN is not applicable
to an observer on the helicopter. Some aerodynamic phenomenon, such as
blade/wake interaction or compressibility-induced loading oscillations,
must occur to cause RIN that can be detected inside the helicopter. Airload
data do not show blade/wake interactions, so compressibility effects are
left as the source of high-speed RIN that can be heard in the moving ref-
erence frame. Compressibility increases in-plane forces more than out-of-
plane, which increasds in-plane components of rotational noise. This will
increase the first two or three rotational harmonics slightly inside the
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helicopter but will not be powerful enough to cause RIN to be heard inside
the nelicopter.

It was postulated in Section 2.3 that advancing blade RIN was primarily an
acoustic effent of high tip Mach numbcrz rather than a result of high
harmonic airloading. This can be seen by reference to Figure 43. The
airloading variation with azimuth for the RIN and no-RIN cases is somewhat
the same, except that the region of negative lift is of larger duration
for the RIN case. However, there are no rapid changes in loading to cause

increased high-frequency airloading harmonics. This can be seen more
clearly in Figure 14,where the airloading harmonics have been plotted for
the two cases. There is virtually no difference in the high-frequency
airloads, and in fact, the amplitude decay with increasing harmonic fre-
quency approaches X-2 in both cases. Obviously, there are some differences
in the harmonic content between the two cases, and this will cause differ-
ences in the character of the observed sound.

Based on the results of the measured airloading, and on the observed
directionality of the radiated sound, it appears that for the CH-53A,
advancing blade RIN is indeed a high tip Mach number acoustic effect rather
than a result of increased-amplitude high-frequency airloads, as in the
case of blade/wake interaction RIN. The observed directionality of the im-
pulse confirms the theoretical explanation offered in Section 2.3. Compres-
sibility effects, while enhancing the radiated slap, do not appear to be
the primary cause of advancing blade slap. Compressibility generated noise
is not highly directional, as shown in Section 2.3; however, the observed
impulse is very directional in the plane of rotation. Since the advancing
tip Mach number of 0.875 during 170-knot cruise is only slightly into drag!
divergence (Figure 8), the profile drag forces will not be predominant,

and noise generated in this way rill be a secondary, although possibly a
significant, source.
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5.0 CONCLUSIONS

Based on the results of this study of rotor imnu1.ava rna. (PTR) of

single rotor helicopter, it is concluded that:

1, RIN is charactcrized by an increve in SPL of the higher har-
monics of rotational noise rather than increases in broadband
noise amplitude and modulation. Rotor rotational noise harmon-
ics up to the twenty-third (430 Hz) were measured during RIN con-
ditions.

2. Cruise RIN and hover RIN of single-rotor helicopters appear to
be generated by different aeroacoustic mechanisms. Cruise RIP
results from the combiuation of acoustic effects of high sub-
sonic tip Mach number and aerodynamic effects of drag divergence.
Hover RIN results from high frequency oscillations in airloads
commonly caused by blade/wake interactions.

3. Cruise RIN is highly directional,with maximum severity occurring

directly ahead of the helicopter at small angles below the plane
of the main rotor. The observed directionality of this RIN re-
sults from the directionality of drag divergence generated noise

(maximum in the plane of the rotor) and the forward shift in
directionality in the rotational noise lobes which occurs during
high speed translation.

4. Aero'dynamic shock effects do not appear to be a primary source
of RIN for the helicopter studied.

5. The inclusion of blade flapping and coning in the acoustic sanay-
sis does not significantly improve correlation of measured and
predicted noise levels.

6. Calculated time histories of acoustic pressure agree with trends
in measured cruise data. Calculated and measured impulsiveness
increases at 170 knots as the helicopter approaches the observer,
while neither the calculated nor the measured waveform is im-
pulsive at 140 knots.

7. Calculated noise harmonic levels correlate with measured data

through the third harmonic at moderate distances from the heli-
copter. Correlation at large distances tends to be poor.
Analytical omission of source motion and drag divergence effects

seem to be the prime factors contributing to this inaccuracy.
Atmospheric scattering of the noise may also be a contributlig
factor by causing shifts in the highly directional forward radiat-
ing patterns.
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6. Theoretical airloads predicted from a Sikorsky-developed rotor
loads and aeroelastic analysis (which uses a normal modes
approach coupled with variable inflow) do not contain sufficient
higher-harmonic ampLitude and pha,; te .t.... t c .. fu .__-

detailed acoustic predictions. These theoretical airloads give
u5efl! estimates only of the fundamental and the second harmonic
of rotor rotational noise.

9. Limited ability of theoretical airload analyses to predict
higher-harmoniL amplitude and phase suggestc that new empirical
approaches are required to provide airluad data for acoustic
predictions.
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6.0 RECOMMENDATIONS

Results from this study lead to the followijig recommerjdaitionr1 for futUxr.

1. Modify the analysis used for the present study to incorporate
the acoustic effects o profie drag and source muLion. Evaiuet!

improvement in correlation with noise data presented in this

report and in Reference 15.

2. Develop a practical analysis for estimating rotor noise without
measured airload data. This entails developing an empirical
method for predicting airload spectrum shapes from measured rotor

load datt (such as H-3h, NH-3A, CH-53A, and UH-J.B data) and de-
veloping a computerized subroutine to construct an appropriate
airload spectrum for the rotor geometry and flight condition of
interest.

3. Improve the accuracy of broadband noise prediction by including
the acoustic effects of vortex shedding, boundary layer turbu-
lence, and oncoming vorticity in an acoustic analysis. Such an
analysis should include the effects of blade tip geometry on shed
vorticity and aerodynamic circulation. The study of basic gen-
erating mechanisms of rotor broadband noise currently supported
by ARO-burham under contract DAHC04-69-C-0089 should be in-
valuable in the recommended study.
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II

APPENDIX I
COWUI'ER PROGRAM MODIFICATION

' uuipu utr program cescrioea in AVLABS Report 70-IB (Reference 13) was

modifieu auring the present study to reduce running time, to include rigid
body blade flapping and rotor shaft inlilnetion, and to obtain the time
history of acoustic pressure at ?ach location for which rotational noise

levels are calculated. Modifications are described below.

1.1 RUNNING TIME

The computer program calculates rotational noise harmonic levels based on

any arbitrary pressure distribution on the rotor blades. In order to re-

late the pressures on the blades to the noise heard by an observer, the

pressure profile on a typical section of a blade at any given time is rep-

resented by a Fourier series whose coefficients are calculated by numeri-
cally integrating the pressure profile over the appropriate interval.

Since the pressure profile changes as the blades move azimuthally, the

Fourier series coefficients required for each noise harmonic must be cal-

culated several hundred times to define the rotor system as a noise source.
The calculation of these Fourier series accounts for 75% of the machine

time used in the calculation of each noise harmonic.

These series coefficients are stored in the computer since they are not in-

fluenced by locations for which noise levels are calculated. In the origi-

nal version, the coefficients were stored in the computer core and, conse-

quently, were available only during the running of the program. If in-

spection of the computer output revealed that different observer locations

were required to answer questions about the noise radiation patterns, it

was necessary to re-run the program to reproduce the old Fourier series

for the new observer locations. In the modified version, the series co-

efficients are stored on magnetic tape for each rotor operating condition.

Machine time on subsequent runs is reduced from more than 150 seconds per

noise harmonic to approximately 40 seconds by reading the coefficients

from the tape. An input option, DRUM, has been added to specify that

coefficients are to be read in from tape.

1.2 RIGID BODY FLAPPING

In the original noise prediction computer program, the rotor disk is rep-

resented by a flat plate that lies in a plane parallel to the ground.

Directional characteristics of the rotor noise are caused solely by the

distribution of aerodynamic forces over the rotor disk and by the pitch

angle of the rotor blades as they rotate around the azimuth. Subsequent

correlation work using this analysis indicated that correlation should be

improved by removing the assumption of a horizontal, flat rotor disk in

favor of a more realistic description of the rotor geometry and orienta-

tion relative to the ground.

The present study improved the mathematical model of the rotor system by

adding rotor shaft fore/aft irclination and rigid-body blade flapping

to the noise prediction ?quations. The sign conventions used are standard
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* for helicopters (Gessow and Meyers, Reference 14) with shaft inclination
angle (0) positive aft, and blade flapping angle (4) positive above the
rp-a"- v" r'~c-'-' t2 -a* tale .Lur -xa t rigure 45). These( rmgie.s are? usted
to define the x, y, and z components of the aerodynamic forces acting on
the rotor blades. The effects of these angles on the iitner.r b et.eenrotor an' observer are neglected since this effect is small for normal

helicopter operations.

The solution to the acoustic wave equation that is the foundation of the
noise prediction analysis is given in Reference 15 as the relationship

b R 2r

0 0 8
Oo0

+1h hmx + +hm zL1+SIN+norN [I ] 1 dbrdrda X C, Y az 5 c

where P (x,y,z,t) is the mth harmonic of acoustic pressure as a function
of time t and observer location (x, y, z) and g, g , g, h, h , h

my zz mx MY iz
are related to the components of the aerodynamic forces in the x, y, and z
directions as defined in Reference 15.

The flapping motion of the blades introduces radial components of aero-
dynamic forces in the rotor disk. Fore/aft inclination of the rotor ahaft
merely changes the orientation of the rotor system relative to the ground.Since both feathering (pitch) ahd flapping motions are measured with re-spect to the rotor shaft, it is convenient to develop the analysis in a

shaft axis coordinate system (Figure 45). Inclination of the rotor shaft
from the vertical then can be accounted for by a simple transformation of
coordinates.

Coordinate Convention:

Origin: Center of rotation
x : .shaft, + = aft ( = 00)
Y : L shaft, + = starboard side (p 900)
z : Coincides with shaft axis, + = direction of positive

rotor thrust
B Pitch angle on blade, + = leading edge up, function of

radius and azimuth
* flapping angle, + = above x-y plane, function of azimuth

only (the blade is not permitted to bend or twist
dynamically)

S: Azimuth angle, normal helicopter (cow from above, oon
x-axis)

The gm, h , etc.,parameters may be treated as components along each axis
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of the aerodynamic forces acting on the rotor blades. For this analysis,

aerodyramic forces always are perpendicular to both the chord line and the

feathering axis of the rotor blades. These forces are projected onto the

z-axis directly and onto the x-y plane as radial and azimuthal components.

If F is the aerodynamic force vector as shown in Figure 46, then the radial
component, FR , is F. F cos8 sin 0; the azimuthal component, F A , is

FA = lisina; and the vertical component, F ,is F7 = IIcosa cosO. x- and
y:axis components of F are easily found from the'azimuthal and radial

components

F = FSIN - RCOS

= -(,cos, + FRSIN,)

F, = IfICosDCOS

The above relationships translate into acoustic wave equation terminology

as follows, where gm is the magnitude of the unresolved aerodynamic force

0m: UmSNOSINI - COSOSINOCOSO~

9",) ::. (IN,8COS~ +COSO S INO SINO)

'A

m = g COS$COS

with analogous results for the hm terms.
m

1.3 INCLINATION OF ROTOR SHAFT

The preceding equations are valid in the shaft-axis cooxdinate system,
but this reference frame is not convenient for application to the noise

prediction computer program. Consequently, the equations have been trans-

formed from the shaft axis coordinate system to a more convenient system

with the x-y plane parallel to the ground and z normal to the x-y plane

(positive above this plane). By considering only fore/aft shaft inclina-
tion, the transformation consists of simple rotation about the y-axis.
Using primed symbols for the shaft-axis system and unprimed for the trans-

formed coordinates, the result is

x x'COsO +z'SINO

z z'COSG - x'SIN
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Consequently,

g =g' COSa+ g' SINO
mlrx Imv r

1my 0 my

Sag' COSO-g' SIN*ma ma mx

so that the final result for g. (or hm ) with the addition of flapping and
longitudinal shaft tilt is

9mxZ -mCOS (SINASINO-COS SINOCOS) +SINSCOSPCOSO

omy gmt-COS$ SINO SIN 0 - SIN COS.

0 mi --m)COSDCOSaCOS0 +SIN8 (O,8SIN0COSV-SINASIN0

The flapping and shaft tilt terms from g and hm propagate through the
analysis and ultimately influence only one basic term in the
equations. That term, q,, accounts for direction and distance from the
rotor system to an observer location.

S - rsINo] ,COSPIN#SIN-cS!, ,,,,

1.4 ACOUSTIC PRESSURE TINE HISTORY

In previous correlation studies of rotor rotational noise (References 2
and 15),the root-mean-square sound pressure level (SPL) in decibels was
the critical parameter. The present study has included the time history
of acoustic pressure to determine how well the analysis predicts both
amplitude and phase of the noise harmonics. The addition of the time his-
tory to the computer program was straightforward since the required
acoustic parameters, um and v m, are calculated for the rms SPL. The
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acoustic pressure of the mth harmonic as a function of time is given as

P[t] = u COSm. t + V StNmt

where w is the biaae passage fr qu ,e-iy. The total a!c,Q prssure.

P(t), can be constructed from _

003 ~ UMCOS mt +vYSIN mwt
PEI1

The computer program now divides the blade passage period into 40 segments
to define the time history of acoustic pressure.

1.5 USE OF ROTATIONAL NOISE PREDICTION COMPUTER PROGRAM

The program calculates the root-mean-square (SPL) of up to 10 harmonics of
rotor rotational noise at as many as 20 observer locations relative to the
rotor system. The time history of acoustic pressure also is calculated.

i Calculated noise levels can be based on different chordwise distributions
of airloading. Flight test aerodynamic data are used whenever possible,
so the chordwise distribution is arbitrary and reflects the effects of
stall, compressibility, reversed flow, and blade wake interactions. Use of
an arbitrary distribution without flight data requires the user tofabri-
cate pressures that give the desired distribution.

Subroutine E386RN is provided to calculate noise levels based on a hypo-
thetical constant airload across the blade chord. This subroutine is much
faster and less complicated than the calculation procedure for an arbitrary
chordwise distribution of load. The time history of acoustic pressure is
not calculated when subroutine E386RN is used alone.

1.5.1 Hardware Requirements

The program was written in FORTRAN V specifically for use on the Univac
1108 system operated by the United Aircraft Research Laboratories (UARL).
The program uses direct access input/output Fli-332 drums, units 28 through
30, to manipulate data. One tape drive unit, number 14, is required to
store or recall the Fourier series coefficients discussed in Section 1.1.
If the noise prediction program is to be run on a different computer, an
analyst must go over the source deck to make the input/output calls com-
patible with available hardware. Without using overlay techniques, the
program uses approximately 50,000 decimal words of storage.

1.5.2 Software Requirements

The program uses two software packages that are uniquely suited to the UARL
system. One package, called NTRAN, was used in the original version of
the noise prediction program. This routine allows the 1108 computer to
proceed with calculations while parameters are being read into core or
written out onto a storage file. While this feature is standard for the
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1108, different computer installations may have a different name or call
argument for the routine than the UARL system. All calls to NTRA' , 1

IL Lie part oi tne program called E676. The other software package that
is tailored to UARL's system is called Drum Data Transfer (DDT). This
routine was added during the present study to cxpolite stc.'age and re-
trieval of the coefficients discussed in Section 1.1. The remainder of
the present section describes where DDT is used in the program and out-
lines the requirements that a substitute storage/retrieval routine must
satisfy.

Coefficients named GMAR and NAR are calculated for each noise harmonic and
are a function of the aerodynamic loading on 'he rotor blades. For each
noise harmonic, there are 720 values of GMAR and 720 values of H2AR (144

azimuthal locations per spanwise location times 5 spanwise locations).
Since the program is designed to calculate as many as 10 harmonics of noise,
the storage system must accommodate 14,400 coefficients. Storage format
should be conducive to retrieving all of the coefficients for a given noise

harmonic at the start of the major loop on noise harmonies in E676.

The statements in the noise prediction computer program that involve DDT
operations are identified below by the sequence numbers that are punched
in the last 8 columns of each card. Comment cards precede each DDT opera-
tion to exjlain its purpose. The first 4 characters, LT6M, label the cards
as part of the main program E676. In the program version presented in
Appendix V, statements for DDT operations have been changed. to comment
cards by placing a "C" in column 1. The relevant cards are: L76MO910,
L76M2750, L76M3600 through L76M3640, L76M4020, L76M'890, L76M4900, L76ML920,
and L76M4930.

Note that cards L76M2750, L76M489o, and L76M4900 use DDT when the DRUM in-

put mode is not used. The computer program can be used without developing
a substitute for DDT by deleting these 3 cards and using the CARD input

[ mode. Section 1.5.4 defines input parameters and illustrates proper
placement on punched cards.

1.5.3 Data Requirements

Input data describe rotor geometry and flight condition, observer location

relative to the rotor system, and aerodynamic loads acting on the rotor
blades. These data are read from cards for each run or are built into
the program in the block data subroutine BLODAT. Section 1.5.6 discusses
some features of this subroutine that might iffect use of the program for
a rotor system other than the CH-53A rotor that was used for this study.
Output data normally consists of:

1. A display of input values including differential pressure as a
function of azimuth for each chordwise and spanwise location on
the blade.

2. A listing of Fourier series coefficients (Section I.i) as a func-
tion of azimuth for each span location and each noise harmonic.
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3. A listing of the oscillatory components of acoustic pressure used
in the final equation of section I.h.

4. A listing of SPL as a function of observer location for each

I.5.h Input Parameters and Format

The programming names of input parameters and their appropriate units are
indicated in this section. Placement of these parameters on punched cards
is illustrated in Figure 47. Figure 43 shows actual values in a complete
sample data set for the CARD input mode. Numerical values of the inputparameters must contain a decimal point unless an integer is spe.if:.ed.

BB Maximum blade thickness; inches.
AA Blade chord length; inches, assumed constant along the blade

span.
BLADEL Blade length (radius); inches, measured from center of

rotation.
GAMA Blade twist rate (linear); degrees per inch, pcsitive value

for normal negative twiut from root to tip.
RO Blade radial location where twist starts; inches, normally

taken to be reference radius for blade pitch angle.
CC Speed of sound in air; inches per second.
OMEG Rotational sp~ed of rotor; revolutions per minute.
DPSI Azimuth angle increment for calculations; degrees, can be

1.25 degrees of multiple of 2.50 degrees.
NBLADE Number of rotor blades; integer.
MLIMDP Number of harmonics of blade pressure to be input, not greater

than 30; integer.
MLI14RN Highest noise harmonic order to be calculated, not greater

than 10; integer.
LSPAN Number of interpolated equidistant radial stations used in

noise calculations, equals 10 or 20 only; integer.
IREELS Number of input data tapes (not greater than 5), :,ormally

left equal to 1; integer.
TCOP Option to read aerodynamic data from punched cards (CARD),

or magnetic tape or fastran drum (DRUM); alphanumeric.
PUNCH Option to punch aerodynamic pressure harmonics on cards,

normally left N; alphanumeric.
INTERM Option for intermediate output, left N; alphanumeric.
IDD Option for intermediate output, left blank or 0 (zero);

integer.
RR(IN) Instrumented radial stations in terms of decimal fraction of

span for IN = 1 (closest to root) to IN 5 (closest to
blade tip).

XA(IN,JN)Instrumented chordwise in terms of decimal fraction of chord
at chord locations JN = 1 (closest to leading edge) to
JN 5 (closest to trailing edge) for each span IN.
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TIME~ Time interval over which acoustic pressure is eaiculiatoi,
ncrm.ly zqual period of blade passage frequency (seconds

THTA per cycle); seconds.
THETA Fore-aft inclination of main rotor shaft from Z-axis, negative

for forward inclination; degrees, autogyro sign convention.
E3860P Option to calculate noise based on constant chordwise load

distribution, Y for yes or N for no; alphanumeric.
OPRONO Option to calculate noise based on arbitrary chordwise distri-

bution of airload, equals Y for yes or N for no.

Note: E386OP and OPHONO must not be Y simultaneously since OPRONO results
will be meaningless due to an equivalencing of certain variables.

NFT Number of observer locations at which noise levels are to be
calculated, not greater than 20; integer.

No- The parameters ANG, NHH, KEY 1, KEY 2, and KEY 3 are required only
M3860P equals Y, in which case OPPONO must equal N.

ANG Azimuthal increment used to calculate noise with E386RN;

degrees, must satisfy (360/ANG) = even integer number, and

NH ANG not less than 0.5 degree.
H Number of section load harmonics to be calculated from input

pressure harmonics, normally equal to or less than MLIMDP;
K integer.

KEY Options for intermediatGe print-
KEY 2 out from E386RN, left equal
KEY Lto zero; integer.

Note: Observer locations are specified in spherical coordinates (CAPRF,
THETAF, ALFAF) when E3660P equals Y and in rectangular coordinates (XFP,
YFP, ZP) when OPRONO equals Y. Origin of both systems is the rotor hub.

CAPRP Line-of-sight distance from rotor hub to observer; feet.
THETAF Azimuthal location of observer relative to rotor; degrees,

normal helicopter azimuth convention.
ALFAF Elevation angle of observer relative to rotor plane; degrees,

negative for observer below rotor plane.
XFP X-axis location of observer (parallel to THETAF equal zero);

inches from rotor hub, positive along THETAF =.0.00 and
negative along THETAF = 180.00 (ahead of helicopter).

YFP Y-axis location of observer; inches, positive along THETAF
= 90o .

7 ZP Z-axis location of observer; inches, positive along ALFAF
= 900 (thrust axis of hovering rotor).

IBURST Number of the data set being processed, significant only when
TCOP equals TAPE; integer.

Note: The following parameters are not required if the DRUM input mode is
used.

BO Steady component of blade pitch angle; degrees.
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BIC First harmonic cosine component of blade pitch angle; degrees,
defined for a positive serits.

BIS First harmonic sine component of blade pitch angle; degrees.

dcficd tr vuiuive .-eries.
FO Steidy component of blade flapping angle (also called coning

angle); degrees, positive for finpping lip.
FIC Yirst harmonic cosine c:mponent of oscillatory flapping;

degrees, defined for a positive series.
FIS First harmonic sine component of oscillatory flapping;

degrees, defined for a positive series.
CN(K,JN,IN)Cosine component of kth harmonic of differential pressure at

chord JN and span IN; pounds per square inch, defined for
positive series.

SN(K,JN,IN)Sine component of kth harmonic of differential pressure; as
above.

Order of harmonic of differential pressure, between 1 (steady)
and 31 (30th oscillatory component); integer.

JN Location along Llade chord between 1 (closest to leading edge)
and 5 (closest to trailing edge); integer.

IN Location along blade span between 1 (closest to root) and

5 (closest to tip); inte-ger.

During normal operation, the first run for a given operating condition will
use aerodynamic pressure data on punched cards. This is indicated by plac-
ing the word CARD in the space allotted to variable TCOP. By saving the
Fourier coefficients that describe the chordwise distribution of differen-
tial pressure, subsequent runs for the same flight condition will require
relatively few data cards. To use coefficients from t previous run, the
word DRUM is placed in the TCOP location, and the nypropriate data are read
in via unit 14. Figure 49 shows sample data for the DRUM input mode where
data are read from the 4th file of tape "G" (unit 14).

1.2.5 Output Data

Figure 50 contains a typical computer output from rotational noise predic-
tion program E676. Values of differential pressure are printed every 2.5
degrees of azimuth from 00 through 357.50. These listing are read line-by-
line from leit to right. Fourier cq-Tficients are listed after the differ-
ential pressures with cosine coefficients followed by sine coefficients for
each span location (blade station) and each noise harmonic. The first line
of cosine coefficients is indented 3 spaces,as is the first line of sine
coefficients. These listings are read the same way as the differential
pressure listings. Oscillatory components of acoustic pressure are listed
next for each observer location, followed by the time history of acoustic
pressure at each observer location (field point). These acoustic pressures

are read line-by-line from left to right. The 1st value is the acoustic
pressure at some arbitrary Lime t = 0, and the 41st value is the pressure
at the time t = T (the period of the blade passage frequency). The value
at t = T should nearly equal the value at t = 0 if the time interval,

TIME, is equal to (1/blade passage frequency). Rotational noise levels

as a function of field poi.ot for each noise harmonic are the last param-

eters to be printed out.
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r I
1.5.6 Changes to Subroutine BLODAT

Subroutine BLODAT contninn rvm'.4"2 ayo not .nan.e
from run to run. The program is designed to accept aerodynamic pressure
data at 5 chord stations for each of 5 span stations, and the status ofeach of these locatiuons is defined in BLODAT by parameters IRS(1) andNCHAN(I,J). If no data are available for a given chord or span location,changes are required to IRS(I) or NCHAN(Ij), or to both. Since the trans-
ducer at the 4th chord location of the 1st span location was inoperativeduring the present study, NCIAN(1,4) = 0 to indicate that no data would beinput for that position. This also tells the program to use an averagedquadratic integration technique in all chordwise integrations at the 1stspan location. For normal use, NCHAN(1,4) should be changed to 2. Theproper format for these parameters is shown in the listing of the program
(Appendix V).

1.5.7 Eunuing Time and Page Requirements

Approximately 2.5 minutes of machine time should be allowed for each noiseharmonic when the CARD input mode is used. This is reduced to approximately0.6 minute per harmonic when the DRUM input mode is used. To be conserva-
tive, allow for 50 pages of output.
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Figure 45. Coordinate Systems 
for Rotor Noise 

Calculation.

F

Figure 46. Resolution of Aerodynamic Forces,
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Figure 48. Sample of CARD Input Mode.
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Figure 48. Continued.
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Figure b48. Concluded.
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Figure 4+9. Sample of DRUM Input Mode.
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APPENDIX IT
MEASUBED AERODYNAMIC DATA

Figures 51 and 52 compare the azimuthal histories of differential pressure
on a H-53A main rotor blade for hover conditions with and without RIN.
Pressures at 85% span do not show rapid fluctuations associated with blade/
wake interaction RIN. However, pressures at 95% and 98% span do reflect
the blade/wake interactions for the RIN condition. Traces for 75% and
40% span are not presented since they are as inactive as those at 85%
span.

Measured aerodynamic data are presented in Tables II through X. These
tables contain blade angulator and differential pressure data in harmonic
form for a positive series (A() = A0 + A 1 Cos * + 1 sin n + .. + A

nnCOB n p + Bn sin n j). Angulator data are in 'anits of degrees while differ-

ential pressure data are in units of pounds *er square inch. Harmonics of
pressure are read line-by-line from left to right for each spanwise and

chordwise location. Note that the pressures for Span 1, Chord 4 (A span,
.6 chord) are zero because of an inoperative transducer. Adverse effects
of losing these data are negligible for the Iresent study, because this
inboard portion of the blade does not control the acoustic characteristics
of the blade. Table XI contains trim parameters for each flight condition.

Shaft inclination is referenced to vertical and is defined as positive for
aft inclination (normal autogyro sign convention).

Differential pressure data recorded on the airborne direct system were
analyzed to determine if more than 30 harmonics were present. Spectrum
averaging with real-time analysis equipment revealed no more than 30
significant harmonics for the flight conditions of the present study.
Since rotational noise levels were calculated from 30 loading harmonies,
the present study made full use of the data's potential for rotational
noise prediction.
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t f TABLE 11. AERODYNAM4IC DATA.- ROVER, N~O SIN, 0300 HEA.DING

SUPST MiO. 1" 7 *to r'ovr 11(,ISE P4*eC11 Ufl0T11T t1*

1.31301 1.2684600 1.4006600 %COlLtECT1VE. LnUicjTl.IIINAL, LATEV'AL l'rS1ECYIVCL~n
RAT4R FLAPr't 11017 olf~t I I')MtCq

3.496400-020,0301 0.000 OStT1Vr- TAtL 1I1loh -- liE0'FESM
nirmI1.~ PRES5'PE IIAIMNICS FOP 5~ CII0O STATIONIS AT EACH Or- THC s srAtIS

WP4AS'IRMAN C'P.') Vif~ SEA01140 E11E Ali) THE ,ILAVE ROAT REStIECY1VELY0.
WPAN I C110PID 1. STEAPY111 1*321F400

1 .7893-01 8.63790--.15922 5.4074-02-1.4760-02 1 .373 1-02 3 ,2443-03 6.8900-03
-1.9970-03-3.4915-03 6.493004-t.1*o-036,9401-03 3,049-03-4 03'4304 4.3004-03

4..5959m03 3.0001-00I 0.1279-0.3-5,5478"03-4.A316-05 4.90140-03 3.46L-0-3.2368-03
.1.5023-03-4.7401-03 4.2240-03-o.974-0.7450-9.34l8O3

2.5822-01 1.23'3-0i-7*6300-02 1.6149-02-2.9130-02 2.6305.Oe8.11#6-03 t.4022-02
4,4771-15 8.4021-03 9.538R-05 1,0633-0* 5.3334-03 2 0976-03 2,5466:0 8.0187-03
-3,6435-03 2,5755-03-5.3707-03-4.4364-03 3.3528-05 3:4018-03 6.9Lqq 03 5.5968-i3
-1.0017-02 9.740-.7 1-0 0711-02 1.414-0 20408-03
spAN 1 CW4~m 2 STEAnY# 5,2611-01

6,3769-02 2.69*8§-02--2.63L9-02 2,2534-02-ja1330-02 2.6?*5-03-8.5509-OS 4.2238-03
3 1026-03 1*4719-03 384-31,900 #690-.ka4;' .930-.120

3.9'7-0.715-1.92024,-5250-03 6.72938-03 1,7215-03 3.46QI-03-2.3070-03

SINE CA0EO1CIENTS
1,0326-01 0.1014-02-2.4542-02 7.6643-03-4.6196-03 8.06qL-0

3 7,9350-03 7.4142-03
-3.5750-03 -2.0922-03-1.5052-04 2.7271-03-1.3113-03 2.4368703 #12f4.620
0.8543 -04.3.20J,6.03-4.5313-05 2.1323-03 1.8519-04 1.0419-03 2.18800'-3.3102-03

-*.54113-03 7.5371-03-4.12O5-05-1.2611-03-S.6943-03 9:0150-03
SPAN I CIIMi'fl 3 STEAny#~ 2.7584-01
enSniC CtiWrFICIElITS
5.3880-02 248074-02-2.qS60-O2 q.6762-03-6.2513-03 3.06tj3-03 1.4A64-03 3.5557-03
*2s65000-4s1112-04 3.7660-03 1,BI35-03-4.6102-04 9 3446-011 A.928304 3.0574-04
1.1809-;03 1*0868-03-7.3116-0486081-0* 1.6,214-03 9:3942-0t4-1.5457-05 3.1568-03

2.9a10-04-1.q2L3-03 3.3486-03-3.6306-03 4.5105-04-3,036043

7.3465-U2 3.2667-02-1.2936-02 5.33L4-03-6.4609-05 6.6668.03-7.870604 35604-03

0.000 0I 00 0.000 SEAY0 ,00
MINE CWFPCENTS
60O000 0.0000 0.0000 0.0000 0.0000 0.0000 040000 0.0000
0.0000 000000 0.0000 0.0000 0.10000 0 0o ,00 000

0.0000 0.0000 000000 0.0000 0.0000 0.0000 0*0000 0.0000I0.0000 0.0000 0.0000 0.,0000 0.0000 0.0000

SPAN 1 Cl 1010 5 STEAr)Y# -5.6346-02
.0.4211-03 -4821.03 S.1425-03-3.6q6-4-2.935>9-053 4.4270-04-2,7L12-0'I-9.1695-04
2.6616-04 3.1085-04 3.8000-04 1.5462-04-2.0502-04 6 7544-01j 8,310-0 5.165-05
7.5813-04-1.6474-04 766040-04-3.0417-04 2. 167.-04:1.2?64-04-'4.581-04 6.5105-04
-1.S388-0t 3.2837-04?7.390k04.160%04-.0243-043.78E;8-04
SINE COFMCIcETS
-8.4587-04-4.6024-03 e.65SP805-1s6911-03 2%196.53-03-3.2655-04 1.577'4.042.6268-04
-4.8398-04 1.0617-04-2.8801-04 9q,521-04 22690-04-3.85740OS.6,98510 1.5426-04
-7.2141-05 5,9775-04 1.1060-03-7,1121-04 4.838'4-O-2.37Q 6 -O5- 6 ,475 4-0 5 -1 .O1 6 6 -O3
-6.9057-o4-4.8320-04 1.0969-04-1.3911-04 5.3'8-05 2.63t47-06



TABLE II - Continued

SPAN 2 CItAt)V I StEArlya 53sSrvsO0

6,2205-01-560632-02 1.4603-02 5.2436-02-6.0388-02 2.5522-02-1.7416-03-5.5072-03

1.1860-02-5.4o80-03 1.8868-02 1.7013-03-7.0031-03 8,43o6-03 4.0738-03 C9460-03
-. 0411-0 3 9o4131-04 I.11452-03 2,6907-03 S.0287-03-4.9967-03-5.St36-04-L.7133-03-2.1006-03-7.3604-03 2.2402-03 q.8086-011 2.3835-03 0.7400-03
simr CnrFrICIENTS

6.1991-01 107020-0 3.880-02 8.0048-02 3.4750-03 1.5879-02 ,.393 02-4.975-04
1.6311-02 2.5767-02 8.5079-03 0.2934-O3 1.9989-02 9.6852-03 1.4059-02-3.5363-03
-2.1918-03 5.08&0-03-8.071-0-L.2950-Ot 2.1624:o3 t.8n-6-02-.902-03 L.3144-02
-.8140-03 1.3763-o2 1.2142-02 6.0306-03-6.05,9-03 5.8436-03

SPANI 2 C11 Ii 2 STEAP Y# 1,0TW&O0

rnSTPIE COnrrTcIc IrS
2.9125-01-L.434-03 6.7809-03 2I02-02"3.306-02 1.380-03-7.4025-03-5.608-03
2.7946-03-207-03 7.4467-03 4.n7QR-O35.5405-03 4.1930-03 4.0955-03 2.500-03

-6.9420-03-2.g4oo-03-1.0252-02 6.1578-03 4.772b-04-6.487-O4 2.361-03-7.010-03
m1.3996-03 4.3807-n0 3.5519-03-2.978-01! 3.106-03 2.7604-03
SIMF C(IrF-tcENTS

2.4252-01 77.975-02 1.663-04 3.2862-02 1.5019-02 ?. 4t20-03 1,0350-03 5.3284-03
5.6524-03 1.2052-02 1.467-05 L.3708-03 1.013-02-.3p 2-03-1.9016-03 L.56350-0

-3.372-03-1.6881-03 6.22520-04 4.6141 -L.11-03-.6572-0O-2.023-03 1.6010-03
2.5987-03 -. 7418-03-7.160-04-2.7080-03 2.1766-03..835S-03SPAM 2 C1JI 1r 3 STEAriy# 1,1239&00

rnStpil CnrricT!,TS
1.4021-01-2.5537-02 7.3251-04 1.2601-02-1.SA8-02 6.886-03 1.0343-04 2.9060-03
3,7106-03".027-04-5.2924-04 3.6240-04-3.2937-03 9,1 08-04 3,301-03-6,1639-04
-3.995-D3 0.7501-04 4.1110-04 .6-13-03-1.1 3-o04 5720-03-7.0616 4-2.6867-03
1.2705-03-1.158-03 1.6909-03-1.720-03-1.7354-O- .36520-03SINE CnrFF~clENTS

1.4063-01 3.6232-02 ?.2472-03 2.2703-0 3.6069-03 7.2413-0 3.5772"03-.75-04
L.8374-03 5.7147-03-1.3928-03 4.961-04Q 1.289-03 t.0870-03- .521-03-5.370-04
1.2634-03-1.1.01-031366-03-1.86-03 8.536-04 7.2630-04-3.387-05 5.8619-03
3.6215-03 3.6907-03 6.1462-04-6.613-03 4.1089-04 7.5648-03SPAN 2 ¢llnl 4 STEAnY# 2.7672-01

CSN CnFrFI¢CENTyS
A4155-02 2.6385-03"2.05S5A03 .6918-03 1.1669-02 4.*-03 3-7.273-64-2.648-03
2.131-03 7.9286-0 9.2409-04 2.3965-044.694-O3-2.66--04- 1.5216-0327.9636-04
5.123304"1.0101-03 3.65308-04-7.8228-04- 1.25"04 3 .6 2 O-O4 46205-04-5,1707.-0
-6.22091-04-5.2277-04 2.162-03-6.2797-04-1.0745-03 1.7548-05
STME CnFFPICIENTS
.617-0 2.0689-02 6.575"03 '50138"031 .1244"02 4 4744-03 3.3201-03-6.151603

-1.468-04 .0916-01 6.142-04 .3460-03 2.332-03 5.0767-0'l 1.2663"0 3 2.1877-04
7,9.79-04 3.8807-04 9.3088-0-7.364-04-L-O69-03-3.63n9-04 6.L305-04 t.5469-03
-6.7162-04 1.8457-1)4 9.6107-04 A*8166-04-7.4996-04 4.620-04sp..o 2 clIOI D 5 STEADY# -1,6337-01

CASINE CcF.F/¢Tyc .IS
2.6195-02 3.8526-03-1.3509-03 3.7271-03-2.726-03 6.2714-04 6.4708-04-1.5116-03
1.6085-04 2.539-0"-2.1709-04 1.203-03 8.1225-04 5.074-04 1.1509-05 8.8855-057.67AS-04 1.3301-03 1.L130-03-4.4466-04t-5.9289-O4-9.0354-off 4.A?Q9-06 1.4Lt-03
3.8776-04 1.3138-04 L.4145-03 3.0636-04-5.74LS-O4-t.O304-O4
SIMF Cnr.FOZCIENYS ;

-1.3585-02 4.4238-03-3.3623-03-1.18-03 4.5007-03 2.144S-04 1.2701-03 4,2440-04

1.7610-04 3,2276-0i 3.1305-04-1.0230-03- .4524-04 1.9437-04 1.0L41-03 7,6594-04
13039 Oi 2.5523-01-6.4601-04 3.8-14-04-L.1134-o3I. 161;9-04
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TABLE II - Continued

SPAN 3 Cln:,' i STEAPY" 4.5300&0011 ecrsj"E c'irrr!ctrrs-A.1344-012.467?-02-1.00- .IS83-02 3.$277-02 5.632-05 3.4039-02-l.qIM3-02

-3.2661-02 5.0311-03-5.9969g-03 8.5206-03-5.AA66-03 5.64Q6-03-5.7473-03 2.2078-05
1.2413-02 Fl.1502-03-1.4068-02-2.?078-02 1,337S-02-3.6504-03

SINE COrFFTC1ENTS
6.02A2-01 1a4442-01 1.7576-02-4.8%3q-03 1.3575-01 7.2371-02 6.9967-02-6.1871-02

-1.)94n-01-1.6037-02 1.3864-0i 8.4033-02 4.SS53-02-9 .92nl-0 3-3.3S30-02-2 .S808-02
6.4035-03 1.61S0-02 2.1443-02-2.300q-03 A.49!0-03 4.4311-03 7,0763-03 3.9102-03
6.2789-03-7.0755-03 1.4883-02-2.2111-02 4.3998-02-9.5085-03

SPAN 3 CIIn'P 2 STEArYN 5,1488-01

3.1920-01 3.6656-02-2.4089-02 3.2477-02-4.0168-02 3.1908-03 1.3488-02 9.5870-03
-1.6394-02-3.1432-03-3.2245-03 7.5349-03-2.9376-04 3.7356-03-3.6568-04-7.1000-03
-3.0:04-04 3.2427-03-8.R079-03 5.6712-03-3.0231-03 7.6622-03-2.135q-03-1.7513-03
6.3915-03-.097-03 2.40Q4-03-2.3917-03 1.5254-03-2.8373-03

SINE CnrFFrCTENTS
6.0666-02 0.5417-02 q.09 14-0 3 1.6957-02 2.9003-02-2.0RB0-03 3,1961-03-3.1983-03
-7.560"-03 5.*86-03 5.1104-03 1."627-03 1.2282-03-9.4SO-03-7.34 9-03-5. 3 25 3-03
1.0441-02-8.2811-03 8.2889-03 3.2551-03 4.7143-03-2.18A6-03 1.8540-03 8.0500-03
*.7956-03-1.1204-02 0.5005-03-6.1570-03-9.8546-03-7.08Q9-03
SPAI 3 ClIlinl 3 STEAr)Y# -!t.7077-01
cf'sytM CmWrrICWIljrS
0.4995-02 5.2003-02-2.Q669-0a 1.2778-02-1.25L9-02 9.4363-04 549984-03-1#5821-03

-1.3751-02 2.7460-03-0.6009-05 3.002Q-03 2.3433-03-?.11L7-04 s.1523-03-4.7482-03
-1,8145-03 3.7707-03 4.8344-05 1.5368-03-2.4066-04 6.8 s8 -04-8.6469-o4 2,658Q-03
A.2060-03-4.2631-03-1.5364-03-4.6038-04 4.0766-03-1.7138-04
SINF COrFETCIENTS
-2.2669-03 6.2634-02-2.6832-03 1.3001-02 2.2155-02 4.6875-03-4.3110-03-6.0489-03-A.8835-04-2.67,01-03 7.t1113-03 6.0703-04 4.SA05-03-2.0644-03-2.1633-03 2.8066-0110.0530-03-3.86q6-03 5.4301-04 .15017-03 2.4168-03 3.1966-03 6.6476-03 6.1629-03

5.6723-03-2.56n6-03 4.21Q6-04 3.3113-03-4.0813-03 4.56P2-03
SPAN 3 CIlIni'l 4 STEArlYm L.1764900
cnS N C orrclEfirS
5.5060-03 1.5338-02-1.7025-02 1.1904-02-3.1227-04-.0326-04 1.0875-03-A.7683-03

-5.5866-03 3,8759-03 2.8888-03 t.027t0)4-2.5925-03-3.2028-03 5.4465-04-1.1663-03
4*5118-04-2.3452-04-5.0410-04 3.2957-03-3.2744-04 6.5977-04 2.6905-03 9,0911-04
3.0"34-03-2.9738-03 1.5306-03-1.2704-03 2.0087-05-8.17-11-01

SINE C6Fpr!cIENTS
-3.890n-02 2.8985-C2-2.400704 1.064B-02 6.A600-03 8.62a8-04-9.1608-03-7.1324-05
2.9v-26-03 2.s361-03 4.7852-03-5.6106-03 L.7945-05-2. 4 4-04-4.2911-04 1.0654-03
1.8981-03-1.0507-0a 1.61Q6-03 1.7150-03-1.L110-03 2.q1.;4-03 !.4q37-04 2.4146-03
8.6896-OS 5A9057-04 1.2100-03 1.0767-03-2.2987-04 6.3612-0(1
SPAN 3 CIMIl( 5 STEArya 2.0242-01
cnsnI Cirrri FTriTS
3.1762-03 4.0851-03-2.5603-03 5.8589-03 2.8196-03-4 .56p-04-2.176704-5.9044-03

-6.3671-04 3,5209-0" 3. 03-7.8798-0I-6.5180-0-2.5325-03"8.7?11"04 6.7480-04
5.6727-04 2.5505-l1 5.9705-04 6.5134-Oq-8.1177-04-4.7351-04 3.0004-03-1.1078-03
1.5512-03-1.0229-03-1.4143-03 7.6162-04-1.1564-03 1.5107-03

SINE cnF'tCIENTS
-2.343A-02 %.5578-03 9.0387-04 3.4870-03 0.5972-04 7.8844-04-6.8262-03 9.5167-04
1.'i33-03 2.8658-03 1.94Q3-03-4.6311-03 1.'4g5g-o3-'i.4600-o4 1.9675-03 9.1045-04

1.7314-03-6.6614-n5S 1.7845-03 R.4150-06-2.0118-03 5.15qj4-03-1.,83-04 1.3417-03
3.5526-04-Z.1735-13 1.6984-03-3.,924-04 6.3088-04-7.8175-04

220



III

TA2LE II - Continued

SPAM 4 WII 1 STEAPY0 (),5341400
oSTr C'rwrriCTEl4rS
-1.3684400-8,43L2--1.9837-01-2.47q OL-1.9390-Oi 7.33n0-02 4,0SaS-02 5.491q-03
.6775;03l.421o1-.~l"-g134-03 1 18n9-03 5 .05n8-O-2,2 l50-O3-3 .1Q8-02

-5.2273-02-3.0054-02-3.8927-02 2.209A-03 1.5133-02 1,5918-02-2.101
7 -02-2.2 744-03

2.5028-02 4.2023-05-9.7581-03-1.3757-02 1.6481-02 t.0.2nl02
SImr cnrFFICIENTS
-. 3405-01-8.1310-ot q.9605-Og 2.659%-OL 4.6046-02 4.at17-0'1-8,7Q69-03-1.4Q77-0t
-1.6O10-O1-n.34SS-02-5.0482-O2 7.5361-02 1.4210-02-1.530Q-02-1,0773-02-5-3%07-02
-2.5218-02-8.2902-03 6.2344-02 5.983-02-2.9136-02 5.194-03 3.A143-02 1.8088-02
-2.7920-02 3.34A6-02-1.0842-02 3,668A-02-2.A224-03 3.84Q2-02
SPAN 4 'CIIOt 2 STEAPYN 3.8796800
cnSTjE COerriCTEIirS
-1.1079800-3.8811-01-6.3380-02-1,2579-Oi-l.7367-01 1.2701-01 1.39t8-0I-4.6663-02

.83003-53028-02-.8RQ7O-2 2,0301-02-1.3747-02 4.370- 4 3.1276-02-2.2334-02
7.12A-03-6,2278-03-9,8398-03-2.7205-02 1.2925-02-3.84.0-05 4,A009-03 6.4983-02
0,5580-03-1,1926-02-3.5742-02-3,5270-03 1.4664-02 3.22t9-03

SINE CorrrtcENTS
3.5022-01-6.04 01 1.0944-01 1.7018-01 1,4051-01-6.05Q2-02 6.5529-02-8.6124-02

-2.7187-02-7.3026-03 3.1731-02 2.463r-03-1.0559-02 3.6536-02 3.3707-02-4.8835-03
-4.1087-02 1,9825-03-8.5268-04 166-02 2.3482-02 4.680-02SrAM 4 CIIOIf)[ 3 STEA('Y# L,7104600

S-AN i.69-0I- I4-3-01-5°15o1-70- 0 42362-02 1.6471-02 1.0313-02

,2.2379'02"6.7883-02"8.9710"03"1.4320-03"2.2842-0 2,8jg3-0a 7.1747-03-1.3095-02
S-3.8257-03-2.8800-02-L.6426-02 2.27Q5-02 L.2125-02 1.76R4-02 7.2674-03-LLL40-02

7.3705-03-1.2288-02-4.9$75-05 I.B689-02 1.6197-04 1,84A8-02

SINF CMrFICENTS
-1.9704-01-2.0230-01-4.3912-0g 1.1520-01 1.1838-02 1.8821-02 9,7173-03-6.5188-02

-1.3810-02-9.O860-03-3.1103-02 4.019-02 1-t462-02-1.0973-02 5.3716-03-2.8734-02
-1.2a45-02 1,3334-02 3.0942-03 2,9604-02 1,86Q7-O2-2.0232-02-3.1933-03 2.3911-03
1.1915-03 q.1756-03 2.9021-03 L.0768-02 6-9'95-03-1.1946-02

SPAN 4 Ctil01t 4 STEAnY# 4,3502-01
CiSTNE Co~rrrCet4TS
-',862A-02-4.7619-02-1.2670-02-?.7182-03-1,3397-02 1.37o3-02 1.8237-02 1.3705-03
-2.1859-03-3*1607-03-0.60QD-03 1.9575-03-3.3015-01 1.2500-03 1.1314-02-5.6686-04
1.6763-03-1.00flO-02-6.830-03 1.0183-03-2.5S432-03 1.28a5-02 4,76t7-03-3.2997-03
3.3472-03-1.1303-02-1.7006-03-7.6077-03 7.5587-03 7,19A-05
SINE C¢rFFICIENTS
-. 641n-02-.2627-02-2.2180002 4.0200-02 1.2906-02 3.377-04-7.7343-03-1.2327-02
-o45932-03-6.4330-03-6.8807-03 4,0859-03 q.2643-03-2.62s0-03 3.8312-03-8.9611-03

-5.0431-04-()8705-03 1.0879-02 1.6004-02 1.1777-02 .453-03-2,1780-O3-5.2995-03
-2.7080-03-2.3385-03 5.2A47-03 L.0208'02 2.0430-05 5.09P.5 -03
SPAN '4 Cl1I'tiO 5 STEA('Y# -3.7936-01
cnSijE CtrFICTEl,,S
-R.917-03-0.8517-03 9.614-05-0, 0

9
2-04 6.0990-03 9.59t

2
-03 2.2058-03 1.9q45-03

.,8767 04 3.4331-03 I1.717-0 3
-
2
.50

2
2-03-6.7

8
2
9
-03-2.Qn

7
-03-3.

55
1
8
-0

3 
1.2209-03

-1.9448-03 4.35 4-03 2.Q051-04 6.1218-04-2.6776-03 4.4277-03 7.1966-03 2.0035-0!
-5.1467-03-3.7851-04 3.5406-03-1.0203-03-1.7568-03-4.5369-03
SINE CtOFFFICIENTS
-4.7729-02-1.7351-02 7.0737-03 1. 004-0 2 2.9334-03 4.680-04-1.%6203-3.6534-03
-1.8733-03-5.0572-06 2.6943-03 7.7369-03 3.6277-05 1 .0544-02 5,9268-03 4.206803
-2.9645-03-2.7871-03 1.2635-03-5.705r-0i 5.2044-03 1.721103-3.A38505-1.643803
-6,6820-04-7.5529-03 8.2384-05-3.7954-03 1.0034-03 2.0277-03
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TABLE II - Concluded

SPAN 5 CliniD I STEAfM# ,11304 00
C'SIpCr CIrrIc1r14!S
-1 .6 596 00-1.2Q804 tl-6.6369-O-3.05-01l.1047-0-2.8'23-02-5.4526-03 1.0068-02
-3.8994-03-1.5860-02 1.7104'02-.10OQ3-02"2.7075-02-9.O 6.-2-2. L754-02-2.4752-02
-;1009-02-l.8QS6-02-1.3

2 32 -02 3 %21-03 1.2127-02 3.64q4-02 2.6005-02 2.6624-03
7. 0Q5-03 2.4966-02-3.4414-02-1.7907-02-1.3129-02-1.0545-02

SINE tefFFTCIENTS
.6.8719-01-8.1859-ot-1.19Q3-OL 8.5975-02 3.3376-02 3.77q0-0-4.4579-02-2.06o6-o2
-8.2308-03-4.8822-02-6.9061-02-6.5330-02-4 4534-02-2. 054-01-9.6744-02-5.9658-02
-3.8119-02 1.2303-02 6.0929-02 8.#1873-02 3.5231-02 i.28n2-02 1.3826-02-1.1200-02
-2.0696-02 9.6773-03-2.6531-02 5.0306-03 Q.2508-03 2.51Q6-02
SPAN S CIMlTl' 2 STEArsYm 2.5259&00
ceStIr. corrcCEJrS
-3.7722-01-2.8659-01-1.1734-01-7.2880-02-6.9081-02-7.7209-03 5.1103-03 2.5126-03
6.3896-03-1.8722-02-1.9751-02-.3092-03-1.4490-02-8.5gt7-03 L.2548-03-8.7066-03

-2.200-03-4.5015-03-9.9068-03 3.4556-03 R.6775-03 14.0221-02 6.5280-03 6.3178-03
5.3227-03 q.2505-03-1.0978-03 2.0117-03 8.4952-04 4.47t7-04
SINE CnrFrICIENTS
-O.8361-02-2.0902-01-6.1a7-02 2.7910-02 1.4647-02-3.3070-03 3.4487-03-3.0249-02
-3.747?-02.3711-02-2.,921-02 1.3507-04-6.1121-03-1.4266-02-6,5356-04-8.029Q-03
-1.2949-03-1.2#61-03 1.4900-02 1.3076-02 #.9412-03 3.94t8-03-1.7708"03-3.6476-03
-7.1338-03-n.1500-04 2.2453-04 5.6537-03 A.0248-03 I.S22-02
SPAN 5 IOP 3 STEADYN 1.2638O00
cnSTtlE co rrICItITS
-2.4124-01-2.1881-01-8.3634-02-4.0030-02-4.7A26-02 1.4367-02 1.0826-02 1.0908-02
o.3417-03-1.8416-02-1.7671-02 2.6224-04-6.0860-03-2.1235-03 q.0O81-03-1.1013-02

-. 5433-03- -1041-02-1.3626-03 4.8760-03 6.2006-03 9.0844-03 7.2772-03-1.6576-03
2.7372-03-1.8826-03-1.4716-03 4.7916-03 4.6726-05 3 .6 96 q-0 3

SINlE CnrFrCIENTS
-1.517-01-1.7806-01-4.8001-02 2.7917-02 1.3979-02-6.21q1-03 2.4727-03-2.9592-02
-3.499-02-1.4772-02-1.9321-02 1.0746-02 4.7960-03-1.0340-02-5.367443-1.1636-02
-1.6140-03 5.1261-03 1.6911-02 1.0681-02-3.6546-04-1.2568-04-6.1935-04 5.0134-0
-4.5858-03 1.8707-03 1.6431-03 6.83a6-03 S.0994-03 5.46p 3-03

SPAN 5 CIIOI'P 4 STEAriy# 4.7708-01 - -

CnStmE CnOrrIC1EtlTS
-7.9225-02-7.4821-02-2.3488 02-L.1087-02-2.5349-02 5.1036-03 6.3273-0! 8.4353-03
5.9461-03-6.650-05-5.9131-03 1.6228-03-210A53-03 8.A724-04 3.1532-03-3.8317-03
-7.7469-04-4.43Q6-03 1.7617-05 4.1118-03 4.1378-03 3.772 -03 2.0608-03-9.7410-04

2.3043-03-1.4700-03 1.4708-03 3.4300-04 1.1362-03 1.33;4-03
SINE COEFFICIENTS
-7.1022-02-6.8677-02-2.6652-02 7.553o-03 1.0709-05-3.9655-03 6.1016-03-8.427T-03
"1.2999"01"4.3641-03-8.7AoB'03 7.0681-03 2.0996-O3"2.9661"03-2.0662"03"4.6s62"03

-5.2572-0w 2.6007-03 4.9700-03 3.5243-03 1.2128-03-1.3730-03-1.7640-03 1.6072-03
-1.3981-05-7.9569-04 3.2221-04 3.02Q4-03-3.5878-04 7.7917-05
SPAN 5 CHOPP 5 STEAr)YN 1.614r-01
ermSym erwrrICIENiS
-7.0666-02-6.514'-02-1.4039-02-5.565-03-a.1222-03 9.71t8-03 1.1004-02 7.8844-03
2.4851-03 8.3311-03 8.53A5-03 1.2029-03 L.5242-02-2.59Q1-02-8.9675-03-3.871-03
1.6540-03-6.4288-03-4.6925-05 3.3102-03 3.9116-03 2.5401-03 4.6753-05 1.285Q-03
3.4350-03 8.7009-04 1.4517-03-6.4478-04-1.2123-03 3.4983-03

SINE COEFFiCIENTS
-7.1007-02-7.2525-02-1.2M9-02 2.1958-02 3.9

7
9
q
-03-3.411

7
-03-2.0

4 3
1
7
-03-5.3973-03

-A.3407-03-6.0708-03-4.8531-03-1.6882-03-1.5945-02 3.5526-02 1.0049-02-1.6938-03

1.6474-04 3.5160-03-6.1722-04 3.3869-03 7.022-03 1.04t3-03-2.6955-03-6.0742-04
-8.6310-04-0,0140-03 1.520-5 4.6135-03 1.9016-03 4.6161-03
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I

TAL !I!. AERODYNA410C DAI-A ~- 0F., rii, e.Lu :IPuill- I

BL.ADE PTTCH HIAPMOMIC¢S
1,3149901-5,12108-01 1.5972400 SCOI.LECTtVr, L01401vi.N)INAL, IAT IAL PE SPECTIVIEL~n

RMT~FA FLAPIWf A1lOLF H ARWlI4MtC
1.6186&00-1,8614604 0.0000 NIPOSIT|VE TAiM lIltl -- ijEOPIEESO

ojrr[IIjtlTIAI P [S1iP IIAIM MIC¢ FOIP Il- CHI) STATtOlII AT EAcHl or 111C 5 SrAfle,
SMEAS~tIMIri Fnm THC LEAOIOl EDOE ANiO THE nILAUE nQo(T rE vECTrVEI.Yn.
SPAN A ClII fI, i $TEADYM 1,2647O00

1.7620-03 7.6723-04 2.7176-05 ?,1654-03-L.1713-02-7,1462-04-1,0302-02 5.7200-03
-1.4834-03 3,7504-03 7,$001-05-LL&89-03 LA 06-O4-3 6035-03-1.30?O-02 3.8105-03
-6.0449-03-4.6?55-03-4.0406-03 4.3540-05-3.2237-03-6,4466-03
;lmE ct FrY.CIENTS
-6.7975-62'L.1582-01 1.6155-02 9.6402-0S 9,3598-04 2.4301-02 6.A212-03 8,39al-03
Al.869n-05 3.8080-03 8.0825-03 1.0828-02-3.6018-03 4.1461-03 3.3214-03 2.4027-03

-6.3146-03 2,3912-03 3.4219-03-5.2700-03-7.9586-04 1.3454-03-7.3544-03-9.2106-03
-3.0386-0O3-5.0275-03 4.7932-03 2.8240-03 S.,759-05-4.1448-03
SPAN I Ci¢tl 2 STEADY# 5,1060-01
CASIME Co rIC [INTS
-2.1787-02 4.9361-02-1.3132-02 1.0606-02 6.0639-03 1.1250-09 1,$358-03-L,0683-0O
6.5109-03-1.8269-03 1,3765-04 6,0b2QI-O4-3, S52-O3-2.7963*Ofi-3,3681-03 3.010t-03

-7.555A-04 1.9744-03-1.9263-03 1.0037-04-7.0569)-03 1.891t-03 3.9040-03-L.2772-03
-3,8435-04-9.597?-Dif 2,4985"03-8.128O-03-5,AS0L-05 4 0514-03
SIlE CnEFFICtNTS
-2.3541-02'4.0100-02 8.9051-04 6.4219-04 5.7319-05 8.5840-03 4.7969-03 15.7645-03
1.7015-03 2,9611-03 4.0187-04 2,1719-03 L,52SS-03 2.0816-03 4.6504-03 1.6018-03

-2.956n-03-1.5157-03-6.5650"03 5.8280-03 5.9581-04-2.1374-04 1,67S8-03-6.8024-04
-3.6145-03-7.1126-03-1,8618-03 3.6644-03-2.4072-03 3.2561-05
SPAN I Cl10) STEAD)Y# 2.3034-01
CmSMEI co rrCIVtITS
3.9569-05 3,4833-02-?,43QO"03 9,54Q'-03-6,80038-03 6,T79n3-03 4.2903-03-6.6721-04

:3.q871-03 30704-03 5.8936-03 1.0261-02-4.4525-03 4.2q5'-;0 ,1.115-03-4,0145-03
-2,$574-03 5.5405-03-1.6810-04 242O49-O3-L.F4040-03 5,8978-04 3.8212-0.3-2.7464-03
-3,86OT-O4-4.7112-O4-6.3374 -O3-1,?28Q-03-4,9188-03 1,9365-03
STME COFFICIENTS
-1,8626-,02 3.4091-02 1.5406-02 2.2568-03 3,.050-03 2.9831-0ft 3,A640-03 2,L162-03
6.7870-04 3.0249-03-1.312L-03 7.6481-04 2.9948-03 2.8343-04 1.9635-0 -J.1111-03

-b2693-O0-2.0618-3-1oA63-O3-2.2$00o-O0 6.2982-04.4:0359-04 1,A32-03-6,6505-03
1:.3897-OS 3.7409-03 4.0968-03 3.2987-03 3.0029 -! 53 04

SPAN I 1 1011D 4 STEADY# 0*0000a
CAS FHE. C wFZCTEtITS
O0 0 00010 00000 0,OOO O,000 0.0000 0.00o 00000 OO 0,0000
0.0000 0.0000 0,0000 0,0000 0.0000 0.0000 090000 0.0000
O.OO60 0,0000 O10O00 0,0000 0.0000 0:0000 0,0000 0,0000
0.O000 L1.0000 0.0000 000000 0,0000 0.0000

SINE On FFICIENTS
0,0000 0,0000 0.0000 0,0000 O.0000 0,0000 0.0000 000000
0,0000. 0,0000 0.0000 0,0000 0.0000 0.0000 0,0000 0,0000
0:0000 0,0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000
o o0b0 0.0000. 0,0000 0*0000 0.0000 0.0000

SPANi I ¢llOID 5 $TCAnYV -3#0049-02
cnSitlr cnrrrtcTEt.ITS
5."V2-O3-6.47105-03 1.2106-03 7.2676-04 1.7298-03 4.6916-05 3.7134-04-1.4315-04

-4.2133-04 5.6123-04-6.9657-04-2,1011-03 7.2182-04 8.2735-0 t 9,56S2-04 6.9424-04
1.767!-03-1.7609-03-8,9845-04 3.0407-04 7.1498-04 5.1366-O4-nL346-04 1.5802-03
3.6310-04 2,284O-03-2.0721"05-1,0779-O4-5,GgL9-O4-3.56A2-O4

!.IMF COEFFICIENTS
-"76-03-2.7145-03-4.9350-03 1.5257-04 1.1329-03-9.92o2-04 5,9322-04 2.L750-04

7,51k-O 6,BTT- 5.8,769-O04-8.4726-04-1.7529-05 1.3la2-O4-5,493q-O4 5,3300-04
5.385n-0O4 1.2756-03 1.7809-03-9.1001-04 2.3246-04 7.6588-05-6.3374-04 1,7986-03

1231-5,255v-Or, e 3-.1 pn-O r!-'.!SE -O3- VIO-O t".7,1-'*
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TABLE III - Continued

SPAN 2 C¢IIi ' I STEAPYU 3,'155740 Q ... . .e nSPIl C ?£tcICIv~S...

-6.0432-01 6.5378-02 9.6619-02 1.2051-01-A.6912-03 6 .1809-03 4,5070-02 1.0740-01
6.5133-02 6.328.S-02 4.6977-02-2.2366-02-3.0634-02-2.10 1-02-1.2074-02-2.7465-02

-1.9019-02 8.33011-03 4.8263-02 6.416r-02 6.1966-02 1.9755-O-3. 532-02-4.1872-02
-1.8OOO-02-1.2136-02-4.h403-02-S.6375-03 4.5449-02 6.4245-02
Spir tnrFFIcIENTS
-3.1147-01 1.9749-01 1.3007-01 1.074Q-01 1.02qO-Oi 2.04q4-02 5.2923-02 6.Q9SO3-02
7.5040-03 8.5045-03-4.049-02-6.48QL-O2-.2r7-02-2.3774-02-10.871-02-2.?523-03
2.2699-02 6.4261-02 5.1962-02 1.997q-03-3.6232-O2-7.13 9 -02-5.6708-02-4.O063-03
1.1965-02 2.3019-03 2.9952-09 5.2038-02 4.6977-02-1.0361-02

SPAN 2 CIIOI'f 2 STEAMN 1.2420600
C'nsimr cwrrceivos
-2.968A-01 2.2162-02 5.4326-02 6.8796-02 5.8967-03 2.5945-03 2.1725-02 4.9006-02
2.2770-02 1.8230-02 1.9746-02 --- l-02-7.0514-03-1.9017-02

-0.5399-03 1.4670-02 1.1905-02 2.7229-02 1.9316-02 6.66q404-1.R130"O2-1.6784-02
6.8949-05-1.5715-02-1.2159-02 1.45Q6-02 2.7591-02 2.1538-02

SINE CMFFFTCINTS
-1.1105-01 9.6526-02 5.4579-02 4.0758-02 3.14068-02 1.4822-02 2.2670-02 1.6158-02
-2.5893-03-a.6142-05-1.1205-02-2.1416-02-1.3914-02-2.69qq-03-6.0317-03 6.3848-03
a.0211-03 2.4896-02 1.0660-02-93201-03-2.3010-2-2.78al-02-2.2639-02-38832-03
4.4773-03-2.7975-03 1.5003-02 1.6177-02 %.1507-04-1.47ol-02

SPAN 2 CIIOIfl 3 STEAPYN loO430&00

-1.4331-01 3.2466-03 2.6389-02 3.q561-02-q.551o-Oq 8.1906-03 1.7q11-02 2.4234-02
a.3848-03 9.5470-03 1.1601-02 4.06Q9-04-7.0A05-03-2.6373-03 1.7075-04-6.3756-03

-5.1851-03 7.9365-03 8.6947-03 1.s030-02 6.1438-03-5.185Q-03-l.3181-02-1.0405-02I5.5005-03-7.1186-04 5.t503-05 9.5756-03 1.2,qO-02 5.415-03
StNE CtrFFIC1ENTS
-6.8149-02 4.6958-02 2.0459-02 1.7331-02 1.9161-02 9.8082-03 8.9644-03 4.8526-03

5.1611-03 9.5756-03 2.351203-5.2159-03-1.1476-021.2930-O2-.R? 7-03 1.1056-03
4.7294-03 6.6884-03 6.3732-03 5.4411-03-1.1330-03-6.0604-03

SPAN 2 CII,t) 4 STEArnY 2.0854-01
cASImE CoFTricTEIITS
-M.2805-02 2.1139-02 2.4472-02 2.5180-02 7.A459-03 3.7468-03 2.0914-03 L.2098-02
1.8329-03-4.9836-04 3.9886-03 3.2609-03-7.l4A41-0 3 -4.4 22-03 1.4615-03-1.8726-03

-7.0024-04 6.1951-03 1.09Q9-03 6.0500-04-1.5104-03-4.1,7S-03-3t637l-O 3-4.886-03
-7.020R-04 3.2332-03 4.0347-03 1.0154-03-1.0260-03-2.0070-03
Swir CrpFi1C!ENTS
A-86159-03 4.0915-02 1.6522-02 3.2601-03 1.6760-02-1.2167-03 Q.1461-04-2.6032-03
-3.4172-03 6.1326-03 2.8021-03-3.5061-03 S.3758-01 4.784-O3-87O69-OiG 1.2784-03
*-036-43?375-0-2.304-0-322o303 5185-3-3.5?n-03-14116--2,6u5s--

3.7389-03 1.7221-03 i.040-03-3.2553-03-1.A171-04-1.2848-03
SPAN 2 CIInin 5 STEAnYx -1.7373-01
CnSyprt cewricTEi.irS
-2.9849-02 4.9327-03 5.1380-03 6.3509-03 2.AA57-03 1.0807-03-1.763-03 1.0247-03
-2.7573-03-4.0863-03-1.4608-03 1.0106-03-1.A9-03-2.363-03-19088-03-1.4 083-03
1.4083-04 5.1061-03 3.2543-03-3.2554-03-3.0671-03-3.i204-03-1.9335-041.3266-03
1.3023-03 7.639-014 3.52Q2-03 6.7610-011 3.5904-04-3.265'-03

SIMF CnEFFICIENT.S
1.3031-02 1.1137-02 4.4920-03-1.2502-03 3.0421-03-2.5363-03-1.9006-03-3.5707-03

-2.7431-03 1.4676-03 3.7955-03-2.6112-04 6.7564-04 2.3361-03 0.1367-04 1.3211-03
4.6693-O4-4.2658-03-3.52S-03-t..n80-O3-7.67q3-04 7.3475-04 1.5424-O3-9.1qS-04
1.4732-03 1.0880-05 1.5391-05-2.0337-03-2.2257-03 6.1778-04
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SPAN3 CI'~IP J STEAr'yN 4,ig01800
ensitir corVrriciEJTs

-a,160-1-2.433Ot5.4551-01 4.6275-O1-1.3142-02 3.9-01-1.25*8-01 1.0159-01
-1.361-101-1-2902-01 1.51911-01 1*4103-0l-q*6021-03-3.977

4 -03 7.2505-02 9.4304-02

1.1.752-01 1.10 30-01 8.5376-03 5,6976-02 1.OA51-0i 2.2790-OP-L.0647-01-1.60t6-0t

S!ME C(Ir?CIENTS
-A.19 74-1 1.8345-01 3.2030O-1-.5886-01-34188:O0i-1 689Q-01 q.4953-02 3.1822-02
7.6153-02 3t2447-01 2.4369-01 8*3325i-03-1.4919-02 6,7174-02 7.2360-02 6.9527-02
5.677602-4*1482-0-3.621-03 5.5582-02-4. 1511-02-1.66q4-01-L.4265-01-4.7483-02

*.68702.50027.507268026.189-036,9352-02
SPAN 3 C1I0I'11 2 S7EAriyn 3,6573-01
rmfl~mE cmrr!C!lrS
-3.2430-01 1*6301-02 6.9245-02 .012.662-.022.780 2.5484-02
-3.93.2-02.2.1727-02 '%*2016-02 4.3413-02 7.7074-03 1,15680-02 1,9280-02 1.4556-02
3.0684-02 2.4022-02 8.7488-03 1.7567-02 2.7689:02:1.1265-02-4.3245-02-3.2657-02
5.8352:03 q.7004-03-1.8784023.5088-02-1.8150-02-1:4837-02

5!Nw CorMTCZENTS
-6.459?5-02 1.4279-01 1.1383-01 6.1514-03-3.4080-02-1.(948-02-7.7462--03-1.3L3Q-02
0.3781-03 6-1883-02 3.545A-02 1.1610-02 5.8686:031 13120-03-1.8486-03 2.1381-02
1.4394"02-1.7543022.4562-D2 3.0018-D31..602 3283-2-1,2521-02 3.4030-02
.4.2922-02-5.22l1-03-5.AM8103 3.4666-03 1.8177- 02 2 .31?0-02

SP'AN 3 C1I1MVP 3 STEArYU -4.0018-01
CnSINE CtOErrITEITS
-L.0782-01-1.8570-03 O.QA02-03 ?.2 3 32-0 3 -1. 5 09 3-02'-4.65'j)6 -02-2.3 16 8 -02 8.1703-03
-2.9525-02-7.1025-03 2.532"f-0. 2.7953-02 5.5150-01 9.345~7-03 1.1379-02 1,0016-02
I.Q)807-02 7.8309-03 1.0577-03 7.4527-03 L.5331-02-1..137-02- -.7436-02-1.3626-02
1. 00'6-02-5.7974-0'4-2. 1701-02-2. 127',-02-3.2249-04-1.0632-03

simr O(rFFIc1ENTS
-3.5829-03 L.2166-01 9.2377'-02 6.72220-04-7.9642-03-1 .665 3-02-.066503-2.0620-02
6.2952-03 3.5475-02 1.7789-02 2.6031-03 5.1917-03 6.00!-4-04-7.3531-03 2.5527-03
6.8851-03-4.0234-03-3.8469-03 A.7292-05-1.7609-02-l .65n2-02-6.5461-04 3,1935-02
1.5099-02-2.8720-03-8.t479-04 1.8574-02 2.0775-02 L.3814-02

SPAN 3 Cinilt'f 4 STEArlYst 8,5786-01
cflSIr COFFIrCIEIrS
-1,5770-02 6.44036-03-t.52402-1.4446-02-2.A034-05-3.912-03-7.6607-03-3.7357-03
-1.519q-026.458l0-03 6,8966-03 l.4035-02 3,2885-03 5.77Q7-03 It7411-0-2.2001-03
-1 .1700-0'4-2.888-fS 0.2266-04 3.1858-03 4.9670-04-5. 16.1-03-8.412905-1.4547-03
A.8594-03 S.7607-03-6.5378-03 6.3317-04 1.0913-02 5.6450-03
SNC CnrPr!ClENTS
3.5503-02 5.9841-02 2.4912-02 1.4649-03 1.S504-02 6.825 L-03-2.P3103-1.4748-02

-5,896n-03 2.q3l7-03-1.13A9-03 6.4843-04 8.4922-05 ft700-.220-.880
2.0892-03-1.7047-03-4.8315-03-4,6179-03-6.0430-03 6.4950-04 8.7485-03 1.7217-02
4.0626-03-6.5689-03 3.5113-04 1,1703-02 7.1326-03 2.i0n903O

SPAN 3 CIIntpfl 5 STEAnY# ?,6976-02
CrnSwr Corrr1CTENrS
-0.4304-.03 6.6213-03-5.9602-03-1.6223-03 7.522P-03 1,12r!-8-04-8.4?20-03-6.3688-03
-3,9951-03 9.7301-04 4.Q36,9-03 7,7317-03 2.0744-04 9,62i8-04 3.3901-0t4-L.7625-03
0.753505.425.3-O.426-038.2563..40519...03.627-03-2.0371-03 3.1503-03
2.0683-03 4.0178-03 1.3242-03 4.1463-03 4.04A6-03 L.5131-03

SpiN CnrFFTCIENTS
1.917n-02 1*0140-02-6,75003-2.0332-03 1.4432-02 1.3n94-02 3.7452-03-7.4457-03

-1.0512-02-7.3133-03-15.6339-03 3.0177-04 7.4695-03 7.4368-04-2,8715-03-2.126()-03
-1.21355-04 1.4450-03-1.5211-03-5.5326-03 3.7338-04 4.16g4-03 2,717q-03 5.0986-03
-2.00820-03-3,2703-03 1.Q913-03 4.287A-03 4.4103-03 9.7982-04
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- TABLE III -Continued

celr crrFICIEfIrv
8.3673-01-5.8406-01 2,69Q0-01 2.5069-01 2.1317-01 3.1326-01 7.7373-u3 4.42Q-02

-S.1146-01-2.7154-01-1.q4@8-O-1.255-02-1.5954-01-9.71,#2-03 7.0245-02-3.3195-02 .
-S.SS08-02-4.5375-02-1.5155-01 9.4888-02 1.2063-01-4.5540-02-L.27oS-01 3.6806-02
2.0196-01 '.6721-02-1 .5185-OL-2.2SS3-02 1.4025-02-1.4441-01I ~SINE CA'7FrIcCNTS
1.5196100-6.S040-01 5.6410-01 5,3008-01 3.1304-01-1.6634-01-2,5070-01-1.7232-OL

-1.4185-01 1.0814-01 2.1509-01 4,56S2-02 1.1578-01 1.6044-01-6048302-5.1772-02
-3.9416-02-1.171-l 3.402402 L.070-01-4.6604-02-1 29?9-01-9.1224.02 106038-01
-5.3972-03-2.5519-01-7.4533-02 2,6438-02-1.1106-0I-2.6578-02
SP'AN 4 VINflg' 2 STEAr-YO 3,3406a00
c'ASIprt CilrrtCTE,,S
4.1240-01-7,6509-0l2 1.534.7-01 1.1759;-01 4,0830-02 0.2946-02-6.8618-02-1.09LI-01

-3.1156-03-7.t4801-03-15.9561-02 3.44S0-02 3.9089-02-1. 24t9-02-ri.203502-i.9472-03
7.4843-02 1,7616-02-4.6100-02-7.4780-03-3.2450o-02-4.1840-02

SINE corrFlCIENTS
4.4801-01-1.3411-01 1.()004-01 1.5209-O1 1.2861-01-1.0402-01-6.1905-02-2.9415-02

-2.0835-02 5.454.5-02 1.6503-01 8.4.618-02 9,1515-02 i:01 1-01 8.9375-03 4.2362-02
4.1312-02-6.0614-02 1.35Q6-02 3,6530-02-5.5046-02-7 5 -02-1.4 36 2 -Og 3.9901-02

-2 2221-0i-1.O84-1-4.I4879-02-2.517fl-02-7.0282-O2 1 *7Ra2 -02

(S;H 4C 3 STEAOYN 1,7318400 -- '-

1.4047-01-061700-02 2.5284-02 L.7300-02 5.4116-o2 5.t952-02-fi.5635-03-1.6263-02
_5:59h4-02-4.7289-02-2.8464-02 8.7838-03-1.7982-02 1.8403-02 7, 1904-03-1.6800-02
2.1212-02 1.4554-02-4.744402-7,5769-03 L.5218-02-1,o153-03-1.541.2-02 t.5002-02
3.7665-02-1,3209-o2-1.9411-02 L.7071-02-8.0007-03-9 .3165-05

SINE C4 'VFICIENTS
2.6453-01-6,6361-02 1.0989-01 6.1972-02 3.0806-02-4 O4o3-02-7. 1185-0.3-!5.4125-03

-6.3001-03 1.6727-02 7.4339-02 3.596Q-02 2.5420:02.1:9217-02-1.0172-02 1.6227-02
1.5202-03-5.2643-02-1.9754-02 L.408ri-02-I..5579 02 1 48p9-o2 2.5828-03 1.4.977-02
-2.4330-02-2.2850-02 2.3248-02 8.2909-03-5.1308-03 2.09t4-02
SPAN~ 4 ClIInf 4 SYEAr'Y# 3 -34-01
ro0stic Cnrr!CI~rjS
2.8826-02-2.9)908-02-9.9324-05-.tS28o-03 2.2682-02 1.5260-02 1 .0404-04 I .05?Q-02f

-5.3990-05-9.6781-03-8.3166-03 8.2451-03 8.35L9-03 1.0575-02.-3.5718-03-1.3969-02
0.8721-03 2.2011-02- 1.1175-02-8.7916-03 1.4946-02 3.3207-03-1.7S28-02 4.1396-03

1.7798;09-6.474.6-03-1.8366-02 1*6058-03-1:0886.-3.54343-03
8.209-2-2414-02 1.4770-02 1.5771-02-.5224.-03-.1022-02 .530-.9Q0

-3.3'.45-03 4.3547-03 z.s900-02 2.5841-02 1.5306-02 8 5821.03 4..7608-03 1.9686-02
1.6880-02-3*0030-03 5.7769-03 9,4800-03 2.24St-03-0.56S0.03-.46-0 7.1699-03
-1.662n-03-1.2701-02.6.5155-05 2.790q-03-6.6?eO-03 4 .0410-04

SPAN 4 CIIOI)P) 5 STEArWI -4.1377-01
cf~ijtE cewrFlClEJTS
1.2440-02-1.2577-02-2,6700'05-?.6369#-03 ;.6138-05-4.6745-03 2.9262-03 2.2626-04
1.6403-03 2.5258-03-5.1709-04-6.4062-04 q.6'404-03 6. 1756-03-9.9783-03 4.2872-03
8.0766-03 6.1280-03-2.9670-03 5*4057-1S 1.0880-02 1.4237-03-9.6141-03 2.7417-03
2.6310-03-5.4.443-03-2.2578-03-4.496--3-1.3301-02 2.4562-03
SIME CmWFF!CIENYS
2,8675-02-1.4423-02-8.34.09-03 1,7VIRA02-1.65903-2.3580-03 1.1205-02 7.3783-03
3.8976-03-4 5946-05 5.7636-03 %.5 76-03 1:1449-03-7.9343-03 7.0904-03 7.702S-03
1.1927-03 3.8851-05 6.3806-03 6,11487-05 4.0538-03-3.7408-04-8.2303-03 1.4612-03

0.0379-04 1.05O04-04-5.564L-03 2,M30-03 2.65r%1-03 5.7ni 1.03
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TABLE III - Concluded

AS20?13,30-t1.03OL2SO6YU31620 2.4452-01-3.5342 01-4.~?0

-2.7319-01-3.6220-01-a.R'.02-01 1.2658-01-6.0639-02 '..44?0-01-6.02'44-02-1 .0252-01

2.002-01 3.5%10-02-8.7700-02 1.1636-01 3.5L98-02-1.S19~-01 0-O1.821
5TNM CnrFrC1ENYS
6.6957-01-6,3023-01 6.2842-01-2.7672-01 L.5366-oi-5.434?-Oi- 19 7e8-Ol-L.2s56-0i-2.3129-01-3.9932-02 2.9022-01 6.6567-02 6.7052-02 2.5116-03-1.921-01 2.6627-02
-3.O270-02-8.690-023.8676-02 6.2461-025.7976.02-6 660O02A.l60-0 2.69'.6-01
1.2571-01-1.2988-01 9.9635-02 S.0079-02-1.8889-Oi 6.0941-03

SPAN 5 CIIOPPD 2 STEAr'YN 2sS38r800

1.£5605-01-7.38?b-02 0.986-02 6.8204-02 1.5492-02 7.0019-02-4.7606-02-291748-02
-7,4740-02-6.4947-02-S.9431-02 L.5407-02"3.73851-02 2.6241"02 3.9248-03-3.0443-Op
-7.9648-03-',.2538-03-3.4262-02 5.1022-03-3.09130:03:1 02A7-02-5.A1O?-O2-9.4168-03
5. 1425-02-1,0011-02-2*7957-02 209741-02-8.9474 03 L.22p6-;02
SINE CnrFFIcCNS

* 1.2599-01-1.2648-01 1.2680-01-1.7043-02 3.6776-02-7.6547-02-.*1485-02-2.7991-02
-1.8366-02 2.5667-02 7.8913-02 L.2459-02 3.0507-02 3.7347-02-2,5086-0k 2.4658-03
4.3175-03-2.7577-02-6.9273-05 1.3629-02-9.6055-03-2. 1131-02-Q).30'2-03 58727-02
-2.5129-03-4.6704-02 1.3584-02-2.1486-04-4.1262- 02 2.1977-02

*SPAN 5 CIH,'P 3 STEAflYM 1,2635A0OO

.7.3466-02-7.0374-02 693303-02 4.6185-02 2.4110-02 6.7845-02-1,3275-03-7.811-04
-.8294-Ok-4.4529-02-2.8239:02 5,7700-03-3.8129-02 4.7305-03-#, 1173-05-3.0978-02
-5.2614-03 3.8798-03-2.5313 02 1.25QI-;02 1.2101-02 3 2706-03-2.13Q9-02 1.07?4-02
3-4202-02-2*3749-02-2.6667-02 1,7965-02-1 ,0135-02_S.36AS-03

SINE C~rfFFlClENTS
1.5251-.01-1*2009-,1 8.7300-02 9.8836;-02 3.74aa7-02-4.5329-02-3.4307:02-3.2549-02

-2.5132-U2 6.602-03 4.3240-02 4.0766-04 1.3471-02 203S6-02-1:9328 0a 5.9568-03
1.5737-02-1.8055-02 1.3460-02 2,1040-02-6. 17 803 1,3La5-02-4,0S18-03 1.8661-02
-2.6480-02-4,2246-02 1.4142-02 3,4316-03-2.0L85-02 2.2550-02
SPAN 5 ,C11017D 4 STIEADYV 3,7704-01
COSXME COrF1CTIIIS
1.4621-02-2.4624-02 2.1900-03 1.1667-02 A.7505-03 3#0769-02 1.0575-09 3.0434-03

-1.0202-0a-5.3qq-03-s.OL2?-o 3-?.3016-05-1.5514-02 9.q248-;03 2.4012-03-1.1622-02
3.5791-03; 4.1703-03-5.2615-03 6.0210-03 5.7129-05 2.1100,-03-2.0241-03 7.1668-03Sa9510-03-7.420..0394767-03 4.5005-0O3-1.6163-03..1.0608-03
SINE Ct.FFCrgN75
6.8141-02-4.9530-02 2.6234-02 1.761L-02 1.485-02-l.1085-OZ41.2902-02-9,9176-03
-5:0025-03 2,5469-03 1.1709-02-3.T950-OS 2.3204:03 9.38-03-5,501S-03 2.5214-03.4159-03-.*I'7..3 4.6128-03 8.2800-03-2.2552-03-3.635-03-.30t4-03-5.1822-03
-1.4762-02-1,4005-.02 4.5181-03 2,4940-03-3.2509-05 7.50.0-03

SPAN 5 C110~pi 5 STEADYN 8,5314-02I eSMr cfrrF-"'NT
5.2951-02- . -1-02 7*1416-03-6.1708-03-4.401..o5 1.6480-02 9o7270-05 1.3731-02A.2455-43-. ~*-33.0837-03 5.-.,47-03-1.42A6-02 4.2656-03 3.2564-03-1.a473-05-2.4243;O3 2.3379-03

s1N*I orrt?C TENTS
6.530.02-.5066..g 5.7S74-0~3 4.S241-03-2.6133.o3-7.7641-3.1,1a34-OZ-..1a3..o2I: 2.O75A-o3*a.oose..oa..427.0383003-.9541-02. .0524-02 1,6466-03 2.8462-033.7767-04:6:6161.03 5.5116-A3s 1.6024-02 5.359 03 9.9931-04-6.6674-03-6.4790-.03( ~ 1.0012-02 1.0186-03 ?.6939-03
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I
TABLE IV. AERODYNAMIC DATA - HOVER, RIN, 2700 HEADING

BtJPST frO, i q9. VmTn- IIr6SC PIIHCIIFr) AUi)TiIT I 9T
81.ADC PITCH IIAPHOWNJCS
1.3162,01-1.7935-03 4.1504-O Ln'hi1',,". : L, ri". .'A.. vrfsrECTIVELla

I ,,f -LAI-'lrlC" AtILl..
r  
IIAf1, lnMT¢.

1.7311100-1.384740M 0.0000 SPOITIVE TAIL IIGl, -- E 0ACESu
o0rEClrf1tYTAI PPESSIIPE IIAAMONICS FOP r, CII)R STATIMIt AT EAC4 OF 1tC 5 SPANS
smrASt'Ii'n rfpnM 1 LEA0111U E'0 t AII) TIlE I.AI)E nomIAT rEslECTiVEI.Yk.
SPAN I ClIIt'fl I STEAPYN 1.33Q1000
e$Syir cmfrrclEltrS
1.b842-01 1.7908-01-3.5315-02 2.8173-02 2.3A28-03 t.577-02-3.480-03 1.2006-02

-6.9201-04 1.3176-02 2.1840-03 1.2241-02-6.2994-03-2.2842-03 5.5529-03-6.8462-03
-8.1.234-04-5.,420-03-4.5405-03 5.0863-03 6.34BL-0t 1.2n69o04 5.9t35-03 4.1C11-03
7. 04SA-04 o. T6% -03-1.A7123-03-1. 3804-03 1.01794-02-3. 1621-03

SINE CnFFrICIENTS
-1.0774-01 1.2533-01 2.5883-02 3,0283-02 1.1103-03 3.35*0-03 2 0545-05-1,6305-02
-3.2701-03-q.1357-03-3.3415-04 1.0379-02 5 5365 12 3
o.9692-04 1.3464-03 2.7204-03-5.383%-03 2.8116-03-2.1243-03 5.4538-03 4.6632-03

-..7221-f13-1.7358-02-4. 1309-03-1.4680-02-1. 1529-02-t.0917-02
SPAN I CIIOI'P 2 STEAnY# 5.2963-01entSIti Co~f'ricyEtirs

6.5183-02 6.2407-02-1.086602 1.5569-02 3.7416-05 [.28 -302 20A519-03 4.7005-03
4.96 -03 3.8806-03 2.5518-03 3, 1 8u 2 -03-2. 346 7-0 3 5-8831-03 2.9942-05 7.0651-03
0.7411-03 5.1261-03 1.1215-02-.7935-03 3.1619-03-1.1238-05 3.6137-05 2.9904"03
6.226A1-04 5.5744-013 3.1856"04 4.4807-03 6.11716"03"1.33aZ-03

S'sIt' c rFFrCcINTS
-4.3135-02 4.5124-02 1.1334-03 5.1235-03 6.9334-03 6.3343-03 6.3573-03-1.0175-03
6.271n-03 428-03-2.o97-04 1.5605-03 3.1924-03 3.5042-03 1.2453-04-2.1022-03
1.0273-04-2.110-03-8.0563-03-7.2549-04-3.305-03 3.13.2003-6.551-03 5.1256-04i! -5.77311-03 3.q$950-04 1.6530-.03-7.0 366-04

, 
9.7936-05 8.6308-03

SPAM I Cl 10M 3 STEAn Yl 2,8376-01

CnSytiC Cnfri-CIEriTS
3.3210-02 5.0036-02-1.S04-03 -. 7756-03-5.4065-03 6. 703-O3-1.4983-03 1.0950-04

-1.2784-0 5.8428-03-9.0919-04 6.57640-03 4.7086-03-2.6057-03 3.4672-03 2.6321-03
6.6373-04-3.1118-03 2,6301-03 1.8344-03 2.3464-03 1.6020-03 3.9973-03 1.14)12-03

~~-4. 374 1- 03-5.4221-O;-2.1922-03-1.2281)-03-1.• 227-Oi- 3.3q 36-03
i 

.  ~SINE CnFICIENTS
!-3.0616-02 2.0051-02 I.2MQ4-02-1.M95S-04=3.?763-05 2.9674-03 3.R218-04-5.2959-03
'.:-2.4786-04-2.7343-03"6.68!59-04-6.3080-03 4.6086-03"2:6047-03 1.1679-05"1.84t1)-03

2.0149-04-1.5701-03 4.4580-03-3.07%-03-4.SA19-0-3.5676-04 1.1841-03 1.4580-03
-1.3830-03 6.2202-04-l.5123-03-7.1171-04-2.2079-03 1,0266-03
SPAN I Clnl,' 4 STEAY o.oo00o
Cl C , r crrrIcSciEtlr$
0.0000 0.0000 000000 0.00000 0.00000 0.0000 0.0000 010600
0.0000 0.0060 0.0000 0.0000 0.0000 0.0000 0.0000 0.10000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SIFE Cm.FF"ICENTS
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000
0.0000 0.0000 0.0000 0.0000 0.000o 0.0000 0.0000 0.0000
0.0000 000000 0.0000 0.0000 0.0000 0.0000 0,0000 0,0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SPAN I ClItI'n STEA'Y# -2.7157-02
C"SzpIE CwFrICTEIITS

1.8794-03-6.2034-03 2.4910-03-5.7309-04 1.6469-03 2.1634-04 7.1328-04 9.1138-04
3.8050-04-6.3485-0" 4.1807-05-1.2326-03-6.2A99-04 1.123-04 4.9786-04 .7237-04
1.9680-05 1.4987-03-5.7762-04 7.3349-05-2.2365-04 2.3623-04-2.39O5-04-1.8601-08
1.5844-03 0.2817-04 8.3523-04 1.340Q-03-1.7010604-4.3220-04

SINF CnFFIFCIENTS
1.9 34-03-2.3587-03-1.2961-03-2.5200-04 1.6961-03 3.0584-04-1.1352-04 1.8030-03
n.406A-O4 3.4002-0" 3.4703-04 1.4278-03-1.1958-03-2.1222-04-2.2918-04 5.07218-04
2.642-04-4.2189-04-9.2546-04 3.4865-0#-4.3003-04 1.2678-03 2.2019-04 1.0739-00
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TABLE~ IV -C(.zjttjiiea

SPAN 2 CIMif'f I STEAflYM 3.2561800
c~st!,L :nrr1lfllTS
-2.619S-02 a.0566-02 3.84.65-02 5.6249-02-7.A726-02-%.2002-02-L.2332-02-1,6883-02
2.2656&CS 2,3089-03 9.7369-04 6*2183-03-S.'697-03 2.6308-03 1.6342-02 3.3644-0.
o.1323-03 1.1636-03 l.7iO-.830-.A60-.840--360-.950

SFN CnVrFTCIENTS
-6.3450-01 L.7086-01 9.2658-0a L.0183-01 2.1776-02-3.27o2-03-3.7421-03 1.7851-02

.1119-03 1.3734-02 7.3057-03 2*4148-03-7.1
798-03:6 460-03-5.0405-04-1.ZS3-J'

-1170-02-2,27@l1-02-9.1007-03-9.*2838-03 l.7900-OS-5:7235-03-3.3244-03-5.6176-03
-1.3751-0-1.1019-028.652603L13002-t.0

3 47-02 1.k506-03
SPAN 2 CIIO)Pt 2 STEANYO 1.9643a00
eV9SINE Ctrrr!CIEITS
-4.875A-02 3,42S7-02 2.29Q5-02 2.6289-02-2.4423-02-6.0174-03-ii.0348-03 2.3721-03
-z.9A-03 a.2303--03 3.4610-04 1.4508-03-1.A291-04 1.0405-03 3.9079-03-8.1748-03
-A.2847-03-5*7993-03-7.1038-03 4.0863-03 5.0607-04 4'..1048-03 2.5F119-03 3.0918-04
L.9839@ 03 4. 2 25 5-0 3-4 1 93- 0 3-2. 81Q 8-03 -1,9 674-0 3-2 .(*9 0 - 3

sINE CnfICIENTS
-2.7179j-01 6.9"54-02 4.1479-02 4o1469-02 2.2001-02-4.4597-05 2.1074-03 1.0134-02
2.3286-03 5.1203-03 1.1271-O4-4.4107-03-1.1333-03-5.63n4-03-1,5437-03-5.9161-03

.13-03:5. 2-02-3.9750-03-20628-03 1.4416-03-1,.3ZiZ-03 2.7653--03 4.9278-03
-7.6357-03-5.64048-03-2. 0A84-03 6.1170i-04f 3.2A25-03-1 ,93p7-03

SPAN 2 CHI'Di' 3 STEAriyu 1,0479800
c(mSyNE CnErrlyEi~jyS
-2.0367-02 1.1062-02 1.Q063-02 1.470-.950- 85-3r.?e0-.560

3.373A-'03 4*8633-03-8.6701-04-1.0168-03 3 1069-0, 2.3976-03 1.8303-05-2.8230-03
-. 3755-03-3.5636-o3 1.8212-05-5.4817-04 7.19490'44.0114S04f 2.5551-03-7.4207-06
-1.3055- 03 1.0301-03-3.3311- 03 8.3712-0(4-6.5477-04 4.68il1-04

SINE COrMECIENTS

-1.291P-01 5.1023-02 2.0659-02 2.6308-02 8.2394-03-7.6041-05-L.0229-03 3.6919-03

-4.6273-032.127?2-03-3.5937103 2.8430-03 5 . 6 0 18 - 04 -1 .0 0 0 q- 0 4 1.0749-03 1.3241-03
I' 2.0789-03-2.6046-03 1.4323-04 1.0453-03-2.0407-03-4.3347-03

SPAN 2 C1101tr) 4 SEAfiYN 2,2306-01

-3.4617-02 9.7481-03 3.6468-03 1.1163-02-2.9207-03-5.1566-03-4.1690-03 6.9074-04
:3.3803-03-9.1202-04-2. 1850-03-1.2833-03-5.1229-04:S.4814-04-9.4343-04-2.0412-033n!N C10-O3-3.77C! $-.rJ1, 1.1165-0 ::2077-OS 1:71103 6.?509-4-84014

1.120-3.4545-03-1.4642-04 5.8660-04. 2.7592-03 3 . 306-03
SINE C mrEi*ClENTS
-6.0153-02 2.40X2-02 .6101.4801.26070694194-0516-0

7.253-043.646-0-lo369-4.42040-04 1.6956-03 t.24g7-o3-1.Z6O49-03 7.6353-04
-3,6030-04-4.9988-04 1.2949-03 8.6286-04-1 .4042-03. 1.0072-03-5.9902-04 2.4425-03

1.3796 -03 2.0639-03 1.7051-03 4.1654-03 2.3288-;03-3.22532-03
SPAN 2 Cilpl 5 STEAPY -1.6116-01
CASTME COErFICTEIJTS
-2.2659-02 2.9924-03-3.5514-05 2.6237-03 8.4183-04-2.05, s-03-1.3637-03 9.4403-04
-i .4671-03-1.5209-03-9.6818-04-1.2330-03-1.0)208-03-1.5671-03-1 .639-03-5. 1600-04
-3.0767-03-1.8811-03 6.0305-04-1.005-04-2.15-04-4,9A 8 -04 8,91262-05-3.0953-04
-6.6990-04-6.4567-04 1,0379-04 1.5322-03 1.3561-03 5.0OV-04
sINE CnrrirIcIENTS
-1.6026-02 1.6514-05-4.0837-04 9,1208-03 5.5532-03 1.05q2 -03 5.353'404 2,5056-03
1.5163-044.6,982.-04-1.3347-04 2.2237-04 1.6104-03 5.3541-04i-2.6404-04-6,2724-04
6,3986-04 1.4777-03 2.1207-03-3.3149-04-q.1427-04-1.4963-03 1.3560-04 2.0680-03
0.6467-04 2.3070-C3 2.1580-03 2.2973-03 4.A202-06-3.0105-03
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TABLE IV - Continued

SPAN 3 ClInIl'l I STEAnYN 3*.626&00
csmir c0f7rrICTE4rS
-4.2140-01-L.6558-02 1.2506-01 6.423Q-02-3.4769-02 2.4057-02-6.3731-03 1.533L-02
-5.7983-03-6-3161-03 6,3240-03 3,2763-02 2.5418-02 2.8540-02 1.56q-02-1.294-027.2647-05 1.2205-02-2.9486-03-1.0602-02-2.q929-o2-2. t Z7- 02-.7407-03 1.1472-03
2.038A-03-3.2909-02-2.4275-02-1.884q-02 3.7591-01 .q37-01

SINE CmFFCIENTS
-1.0416a00 1.2569-01 1.7118-0L 1.8483-01-4.2923-02-7.410-02-4,1324-02-3.4874-03
-1.8301-02 1.4401-02 1.7617-02 3.8529-O2-1.9226-02-2.5921-02-1.9675-0?-1.4380-02
1,2239-02-1.1605-o2-S.6710-O3-1,6661-2-t.070-O0 S54242-03 4.9282-03 1.0Q7-02

-2.1203-03-3.2240-03-6.7643-03 1.8050-02 2. 170-02 2,1656-02
SPAN 3 CIOmer 2 STEADYN 3.3146-01
rAS!HE COErrICTEFiS
-2.1848-01-5.0264-02 5,2682-03 1.7882-02-2.0651-02 6.83a3-03-4,8121-03 3.5145-03
-2.9584-03-7.0348-03-1.0563-02 2.0016-03 1.6515-03 9,2537-03-3.5014-0 -5.2661-03
-4.4317-03 5.9353-03 6.1150-03-2.0287-03 3.2696-03-7.0669-03-3.614-03 8.8753-04
7.1454-03 6,1320-03 1.3376-03-1.?130-03 4.0424-03 1.16 1Q-03

SINE COEFFICIENTS
-2.914-01 7,71 45-02 3.4331-02 4,891-02-1.AO29-02-2,1838-02-1,7281-02-280a42-03
-A.7475-03 2.0113-04-191275-04 1,3432-02 4.6817-03 3.5653-03-2,4981-03 4.2670-03
1.7197-02 .0 131- 0 3 5.5513-03-1.1114-03-5.742 O-03 1.4436-03 .5463-04 4.3343-03

-3.1854-03-196883-03-2.1644-03 1.2679-02-4.5356-03 2.02,3-03
SPAN 3 CIInlp 3 STEAnY# -4.49719-01
CeSiNE CorrrICirirs
-o.5793-02-7.1902-02-7,6209-03 t.25o2-02-I.049-02-2.3423-03-1,4657-02 5.6066-03
-5.3430-03-5.7385-03-1.80--03 6.503-03-2.559-03-3.4010-03-8.0407-04-5.8360-03 i
248641-03 8.7755-03 2,7404-03-1,5923-03-7.3590-03-2.512-03-2,9563-03 1.S963-03
6.6154-03 2.1767-03 7.4627-03 4.0333-03 4.1267-03-6.5402-03

SINE cnrFFICIENTS
-6.8109-02 8.3157-02 1.5394'02 2,68Q8-O2-6.4314-03-1.72o4-O2-s.7530-o3-4.35 4-03
-3.4567-03-5.0939-03 4,2684-03 ?.8569-03 7.03 68 -03- 6,07?p 5 -04 -2.4l21-0 3 6.5580-03
8,5757-03 9.4218-03 9.2565-03-6.614%-03-2.4063-03 4.978-03 2,5429-03-2.102)-03
1.5153-03-4.9033-03-2.6445-03-3,0406-03-4.235S-03-9.1063-03

SPAN 3 C1101 n 4 STEAflYU 7,Q353.-01
CmSTNc coErFICTETItS
-4.0169-02-5.4460-02-1.0922-02 4,29Q8-O3-1.2180-02-7.9628-03-1.1314-02-2.0996-03
-2.2545-03 1.9504-0e-5.5712-04-261o1-04-1 .0740-03- ,67A3-04 q.4286-0 -3.5778-03
-1.3062-03 3.2407-03 4.3041-03 2.0664-03 1.2499-03-9.8367-04 1,9807-04 2.0608-03
5o63 5-03 4,5079-03 3.817-03 3.2941-03 1.3671-03-3.3256-03
SINE COFEFCIENTS
3.4146-02 q.9330-02-3.5623-03 9.4764-03-2.1329-04-7.4740-03-2,3722-03-4.5061-03

-4.7127-03-4.4102-03 2.4550-03 3.7065-03 5.7517-03 1.76,5-03-1.6956-04 5.5753-03
4.6334-03 5.5609-03 1.3309-03-6.4353-04 2.6695-04 2.4788-03 2.9238-03 6.2991-04
1.0335-03-1.3731-03 4.2059-04-2.0933-03-8.2350-03-6.25t8-03

SPAN 3 ClIOID 5 STEADYN 6,4519-02
CMSIME C¢ErFfICT!C4TS
-0.3133-03-2.4053-02-0.3614-03 3.7301-03-3.9428-04-4.0633-03-3.6451-03 4.S874-04

-1.4067-04 7.3348-04-1,6821-03-1,1019-03 1.5991-03-4.377 2-01%-g,6460-03- 2 .3488-03
-. 1715-04 3.7212-04 2.0448-03 2.5213-03 6.1371-04 2.6314-04-1.5564-03-1.2911-03
2.701A-03 4.1309-03 3.7660-03 1.2470-03 8.6298-04-8.061#8-04

SINE CorrTCIENTS
2.3950-02 1.2823-02-7.9419-03-2.7610-03 2.9375-03 3.84n6-05-0.3617-04-4,7 201-04
-5.5036-04-1.1437-03 9.6620 04 -9.35Ql-04 1.2898-03 2.81n3-03 1.7813-03 1,8581-03
1.1236-03 2,8907-03 9.5604-'04 1.810-03 1.C-073-03 1.66a2-03 2,1632"03-9.8391-04

-1.6060-03 8.4104-Ote 1.3321-03-3.4968-03-3.1927-03-1.0345-03
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m^'LE !V - ~ontiwiied

SPAN 4 ciiei'fl i STEAr'YN q*0058800
emsTHE o~rrricitirs
-1.1*92100 3.8018-01 1.7800-02 8.3182-021.641Oi-1.496-01-30543-O-2.95O49-01

-L-2408-01 2.1109-02 6.2863-02 7,2757.02-4.0358-02-8.38Q6.02-3.9773-02-2.3268-02
2.8077-02 2.7723-02 6.2708-02 ?.9086-02-13.1)73-02-1.2174-101

SINE COEFFICIENTS
1.9394800'2.1087-01 8.246101L 1.5438-01 1.9004-0i 8.9929-09 L*3679-0? 1,6038-01
1.3341-01 1.5562-01 1.6570-OS 2.4415:01. .0550-01 1.5552-01 9#2645-02 9,6219-02

1.7040-01 1.4576-01 0.25215 -2.386614542: 1.446-02 2.6522-02-1.1666-02
-3. a7oi-0;-9. 107-02-. 70-0 -,39--2112-708--L 0 1 -1. 2:992-02
SPAN 4 CIOMQD 3 STrAriyol 312981100

2.3".2 *940 13 -L.0137-02-1.426-1-24 ,8T-01-Z,1502-O12.46'4-02

-2,q10-01-3.9162-012.4217-O2-1.836-2-1- 42970-02-5.264O-O3-7.50301-1.58?2-01
7.510-0 a.1608-02 .1053-"01 1.0836-01 :363-0254.t6l02 q.l03 021.3100
159-01 8.3351-031 .033d&-02-5.17I.2..802-S6728-02 54o

SIMF COFICIENTS
5-6i17-01-2,9641-02 9.150-02-4.70T-03 4.1.09--6-02- 2-0 .50-0 t.2960-02
-A.367-02 1.0631-01 4.0638-02 1.3036-01 1.3637-01 6.7230-09 6.A020 8.21*6-02
1.7290-01 1.416-021 .227*6-02-1.55-02-3.566-02 1.148-02 39659-02-1.2121-02

SPAN 4 CiIO,'Vr 3 SYEArnn 3.0277-01

-A .223O1-,SSO-0-1.*3502 .5628-02-1 .O64-0224.e2qL-O3-2.696-O2* 49624-02
-2.4933-0k3 .662-02-6.351903 6,.M61-03 1.3190-i,.-5.640378043-03-71582-02
1.23-02 4.813a-02 5.0238-02-3.1588-03-1.03-02-4.2943-03-8.1361103-2.695-03-
125950-023-1 06,033.-t27l50..3*0-2.6.2O-.2102

5!NE CorOEFFCIENYS
37S14-01 1.3217-02 9.1250-02-4.6772-03 It1338-05-4.82Q3-02- 0,6660-03 1.3350-02

-1.56102 2*4381-02 1,068-02 5.287-02 6062-02 4,30A'-03 665602-01 8.2146-02
6.7927-Ok 3.12'1-03-13.71-3486-02-1.~0939664-02 1 1148-093,99493-03-4,01-05
-. 00-02-4.2959-02-5.964-02-61337-02-1.246-02 1 .9267.02
SPAN ~4 C1II11t 5 STEAr)YN -4.02-01

*.709-021.374-023.154-0 3698-02-1.06640-2.1295-03-4.6960-04 5.5965-03
.4933-03 2.69386-0452.3569-03 6q6316-03-1.3529 - ..78-03.1.46503-3.t62-03
1.235-02 L.44360-03 9.2766-03-3506-03-383923:03-6129n1.02-.115-03-11900-03

SINE CrFl!E!CIENYS
1595-021 7.3201-02 3.3730-02 1,9772-02 5.1338-03-4.80Q3-03 6.6660-04 1.6328-03

.1910-03 74026-03 1,01609-02 L18?-02 9.656-03-6.*3q-03 16695-03 1.9052-02
p *.6385-00 1.290-03-3.07J2-03-2.1837-0321.6490-4.15A4-03-7.25-035.40783-04

-;7019-02-1.3724-02-3174-03 3..21-03-5,1660-03 2.21(03* 01-02 5.350

63 0 ,9890 904903L.LO-2-.64,4 .17-3-.844-131200



TABIE IV - Concluded

SPAN 5 CHAPI'f A STEAflYN 4,q371400
CvSTMi cwrricYieirs
-6.0827-01 2 731-01-2.3469-z-5.681-1-4.1227-01-2. 7694-gl-3.9475-OL-2.9318-01
-1.2998-02-B.71S9-02-3.O1R6-O1-2.B867-01-1 .2665:oi-I .35p4-01-1.6564-01-2.6496-01

-1.6879-01-5.0285-02-1.1625-02 2.920o-02-5.1592 02 1.8349-01-1.396L-01-t.977Q-02
0.9594-02 9.6213-02 1.4.791-01 1.3030-02-2.027'4-01-2.2062-01

SIMF Cf4'FFICIENTS
1.04649.00 2.1076-0133Q60-,0601.0001.160832-2281-1
2.309-1-lo2403-02-4,8116-02 1.1772-01 1.3086-01 1.5624-01 1.?OQS-02 1.2892-01
2,4.94A-01 1.8664-01 1.3933-01 5.9215-02-2*3028-02 3.8770-02 1.7478-01 1*9501-01
1.2535-01 5.1018-02-3.1513-02-1.6543-01-1.S4L8-Oi 1.1013-01

SPAN 5 CHI'D~f 2 STEAP'YN 2,4.312600& j223.0gy 4.p8011072,300  :0rrcirvr
-4.P!UDI-02 1.1446-01 1.5635-02-5.1'388-02-1.0377-01-9.2343-02-1.0235-0L-8.8501-02
.h2025-02-6.1.962-02-1.0340-0L-8.211'%-02-5.6245-O2-4.35n6-02-6.E4640-02-8.808a-02

SINE CnFTrICIENTS . 00

4.1.586-02 2.2026-02 3.6355-02 7.3436-02 6.6233-02 5.0544-02 3.R063-02 7.8334-02
1.0767-01 9.87'65-02 i.9175-02 3,385q-02 L.2337:02 3 77j4-02 r, .828-O2 11.2677-02

SPAM 5 CIIOI'P 3 STEA!1YM 1.11.57900
c-,pNr C,)rrrzcy~t~js
-2.I'52'-0I 5.6637-02 7.4961-O3-6.17Q6-03-4.2951-02-2.97o5-02-2.5635-02-2. 3783-02
-1. 2O1.q-02- 3 .7618-02-5.403 4 -02-3. 3417-0 2 -I.546 9-O02 -3. 2 o6 9-03-l,5968-02-2605-0 2

1.1721-0'. 3.0024-02 3 7766-02 3.4077-02 2.9848-03-1.4622-02-1.9873-03 1.5084-02
2.384A8-02 1.9720-02 7.0547-03-3.0676-02-6.661(1-02-S.8300-02

2.3424-0F~1 ao62-0 7.654202 6.4737-03 3.4986-02 3.SY7202 2.117-0 3902

-1.2733-02-3. 1236-02-4.9182-02-5.7860-02-2.2242-02 1. 6864-02
SPAN 5 C1IIOI'P 4 S7EA!iyU 3,2058-01

-0797A-02 2.6003-02 4.5624-03 1.1717-02-8.4286-o3-2.6o38-03-..875-03-1.03 ,5-02
-1.5772-03-8.1145-03-1.3218-02-7.5366-03-1.1116-03 2.2930-03-1. U21-03-3.SB0-03
5.0619-03 5.7118-03 *.$5h19-03 4,6171-03 6.5591-04-5.7831-03-4,5844-03-4.1745-04
2.3818-03 6.0762-04-2.7YA82-031 0D170-02-1.6j714-02-1 .0417-02

spiN crtrrrICIENTS
A.9161..02 3.2622-02 2.4.302-02-2,0534-03 7.2718-03 3.6063' 03 3.1751-03 4.2036-03
5,1663-04. 4.3205-03 10.2%68-03 1,1.501-02 L.2372-02 9.04.45-03 6.7347-03 9.2036-03
7.0369-03 i.7710-03-2.6076-05-7.2529-03-9.4363-03-2.580-03-1. 1655-03 5.0617-03
A.3535-05-4,.5633-03-6.8534-05-8.1088-05 2.8444-03 1.j177-02.

SPAN 5 CHI0oP 5 STEA?)YN 2,9080-;02
CmS7Mjr CnrrCTE1"S
-7.0962-02 1.7043-02 1.567-04-5.2604-03-1.A253-02-A. 7536-03-9.4362-03.494702
-1.J4931-02-2.0260-02-1.3i825-02-1.2621-02-1.5843-02 4.1064-02 3.2640-0 1.2713-03
86.18M6-037.8333-o3 4.3605-03 4230-045200:3I~o13.2.532032.1040-03

SI;E c(mrrT'?cxINTs
140193-01 2.7529-02 1.i4i9-02-1.3953-02-6,8675-03 5.ql57-03 5.5643-03 6.5323-03
0.1863-04. 6.0005-04 3.3291-03 8.7541-03 5.3976-o3 1.7684-02 2.794903-6.6509-03
1 .9094-03-3.3910-03-6.9624.03-1.5813-03-7.0699-0!3-8.7087-03-6.9721-03 7.6931-03
7.41.46-0 6.10831-03 1.3745-03-1.0284-02-6.9086-03 1.2807-03

132.



TABLE V. AERODYNAMIC DATA - 120-ni OT, I A'-0W-S FLIGHT

Blir!ST NO. 11 22 * i* Tyrr i-sr visilciIrf, f"JTI'll *It,

1.*2625801 3. 5712&om-'3. 142"a&00 %C(I.ECT [yr. LOI,ITI II,JJ.L, I ATEVAL l'LUrECTI:il.li
RATm"P ri APPIy1i A13'~ llAr!'lAN1C';
131100 3.26311-01 0.0000 %11O)ST1VE TALL 11161, -- IEcrr.ESu

oIr~IrrlT!Au PPV.SS"IP IiAIRMflNICS FnP 'l CIIOVO STATIM"S AT EACHI nr VIIC 5 SrANS
%MA~mnrnnM T14C L.EAIIC) EOCE AN1V TII[ IlIALIE R0OAT pR51pECTIVELY.YU

SrAN I ClIntf' I STEArlWU 1.4568a00

-7.4482-01 5.750-,270-.420-.300 0.1176-03-2.0 610 -.4874-02
4,.A917-03-7.214b6-03 6.8540-03 l.8963-04l-4.5fi9f-03 9.23 0 8-03-3.1371-0!; 1.6227-0)3
6.7244-03 1.4672-03-1.3230-02 3.1987-03 3,69O-.5q0-.A30-.660

simr cnrFrZclENTS
4.65253-01 7.8078-02 2.3710-01 5.984,i-02-7.1975-02 P.8246-02-2.31)21-02 5.7133-03

-1.2296-02-5.7320-nl'-1.137Q0-9.2076-03 2.5773-059.331,'4-03 1.5070-03-3.%605-03
3.1831-03 4.8516-n3 7.0955-03 2.2616-03 6,9654-t)3 5.28o1 ..03-7.0636 -03 8.8973-03

-1. I084-02-7.6464-03-8.6827-05-4.a92Q-03-1.q)067-02-5. 37nO-03
SPAN I C110w'P 2 SYEAflYU 5.4156-01

enSypir efirrrICTE11Sr
-2.4636-01 2,0155-01-4.033fl-02.-1.5852-02-1.96I50-02 5.6638-03-2.7402,02-9.2748-03
1.0997-03-2.56E12-02-1,0051-02 2.1103-03-3.335%3-05-1.7690-02 1.0430-02 3.0415-02
-2.1046-03-1.0057-02 7.7924-03 3.4162-04-1.A156-02 .55029 0 2.0058-02
-1.1916.-02 1,5860-112 1.81407-03 0.1921-011 6.2731-05 t.2220-02
SINE CnrvricIENTS
2.5516-01-O.Q657-03 0.1324-0; 1.8870-02-5.13307-05 3.35?17-02 4.6306-03-2.4s08-03
1.3630-02 1.1632-112-8.2042-05 4.1081-05-3.3960-05 5.204.8-03 1.0'76-02-1.4143-03
- 4 .8720-02-1.1569-02 I4.2906-04-2*588Q-02-8.q78S-03-2.33o0-02 2.6361-03-2.6353-03
-13.6197-03-2. 1535-03-7. 360A-03-5.o164';-035-1,*3473-03-S, 7200-03
SPAN I ClInil 3 STEAr'y4 2.0702-Cl
~rnSTpjr c,,rrFICTFIITS
-1.4976-01 1.5017-IH-4.7000-02-1 ,Oo0O2-1.A5F36:02 t 0418-02-q.13803-2.0345-03
-2.1773-03 1.6361-03-2,S154-03-2.2022-03-25311 05 9:4535-04 3,1904-04 L.4679-04
-1.6788-03 5.8812-014-3,1973-03 2.4294-03-1.6410-04-3..3378-03-I.1i330-03-2.8117-03
2,41211-04-2,5120-01 1.O0 -03-S*4132-04 1,3102-04J-2.19; 2-03

sImF ceirrFIC1ENIS
1.1891-01-().8714-03 3.0401-02 1.5510-02-1.4820-02 1.2132-02-6.9q320'4 3.'430q-03

-3.6431-04 1.54'04-03-2.4100-03-2.3941-03-5.5364-03 1. '-3132-33.2366-03
-1.4123-03-7.4724-1111 2.t920-03-4i.5327-03-1.7192-05-2.04 3-03 1.7560-03-3.2223-03

3. 1661-04-3.41f3-0t-2.621403-3.0882-03-4.5381-03-5;.242.6-05
SPAN I CHlOPP If STEArly# 0,0000
c'~smr CorrrICTrjrS
0.0000 0.0000 0.000" 0.0000 0.0000 0.oaoo 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.000 0.0000 0.0000 oo000o
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

simr cnrFFTCIENTS
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

SrAN I CliOIP 5 STEAr34# 1.8378-01
rmsxor coVrrciEllis
'l.2233-03-2.1972-112-8.3308l-04 5.12813-00i 1.52qS-01-1.590-0I q.2070-04-4.0257-04.
0.4991.05.3272-04l 3.4959-05 7.1013-011 5.8079-04 1.84r,4-04-4.2370-0(4-3.5136-05
83.7300-05 316-' 6.908Ol-04-4.46.2-Or,-4.5523-o,, 5.1218-04 2-.2215-04 5.1602-0

-4. 5799-04-1.155-011-2 4600-04 4. 1947-0ti 5.'477-o,5 t.2274-04
simr cnrFFICTErNTS
4.3927-02 4.8164-03 4.9729-05-l.e)127-01 2.3182-03-5.38Q2-04 1.6q17-03-4.7524-04
-4.8'57-04-.7000-0l3-1.7275-04 5.8054-04 6.90'52-04 11.46;)6-04 5.51t4-04-2.6664-04.
1.5302F130S-6.0664-il'i-7.1408-04 7.119R3-0 1,1400-04-1.434,0-04 1.122-04 1.3204-03

-3.8"67-05 1.6861-ot"-3.0716-04 1.3327-04. 2.S797-04 Q.0'3r, 2 -05
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TABLE V - Continued

cbfiNm 2 cIMrIT STFA(.YM 11,722,00
cm,r C,)rrrlc7rFmS
-2.3640-01 1.531890M i.515ft-O2 2.3440-0k-2.5583-oi 2.f(ml-1-2 .2111-01 8.1035-02
-6.05N"'-02 6."'470-02-8 .6"74-0il 2.45'.0-02 Q.950- 630-;7-32 6Q 0
2.10734.02-6.4705-0 .26O~172-0 .3'-31f1~02 2.8iASO-02-1.3211-02
-2.205A-03 1.1020-012-3.6638%-03-6.5718A-03-1.3667-02 6.02Q

6 -03
silir cnrrrTCIFNTS
5.210-02 00144S.-.72O-.960-.j 7 -±q77--'2Q-Q
7.11~04-02-1.4118-01 '.116L-0.-4.086-02 3:63-2-7.11701-02 4.5057-02-4.2731-02

-1.00'4-02-1.8077-0iZ O.8k91-03-2.1I'62-02-2.2A,;9-0o2 24-02-3.263a1-02-1.64Q6-03

SV'AM 2 CiIAIrfl 2 S7VAr~ym l.7S64800
rn~yti CnrrrCT1~liTS
2.1450-02 6.3829-01 3.5406-OZ 5,5528-02-0.96057-0 2 9.92q0-02-6.6409-02-5.4S5-03
4,.R262-03 6.54R3-'-1.9W&-0Z 6.1269-04l 1.210.0-0,1-1.4224-02-2.9350-05-1.8880-03
1.1!2Al-03-1.0442-02 i.395S-0Z2-1.336Q-02-3.3570-03-4.7733-03 5t.A630-04"5.0625-03
-0.257Q-03 1.7942-113-7.0164-05-7.5876-03-6,A897-05 5.42f)2-03
simir CnrrrICIENTS
-1.6657-01 1.6537-0 2.2R0-.310-~ 1)O.Ir-P-.980-.220
2.3453-02-3.643-0l2 2.2?qq-03 '.2177-03-5.'I021-04i-I..5t4-02. fIA246-03-3.6005-03

-1.8131-02 6.2545-i13-2.0'46t%-31.013',-0'3-3.6062.O3_1 ',.99,2-03-6.3333-03-1.1987-03
-1.'"16A-03 2.7236-14-1.0268-03 2.6163-03 1.72q9-03-1.52n7-02
SrAM 2 CI'l' 3 STE~APYt ',45-B&00
rmgltr Cnvrrlc'w,,vS
2.2511-02 3,6158-01 2.Q670-02-8.143',-03-5.2040-02 6.4869-02-2.2485-02-3.0881-02
6.0647-03 2.3359-112-6.042Z-03-2.8202-02 4.R255-03 1.38(w-0-35428-03-1.8616-02

-3.39)12-03 2.0516-02 2.0275-03-2.34.11-02-3.787t)-05 2.5415-02 1.0877-03-2,6266-02
-3.1227-03 3 .23'.3-n2-4.437Q-04-3.65'54-02 3.3A73-03 3.5356-02
SIMF cnr'rICYFNTS
3.0172-02 6.L531-02 5.4186-02-S.7561-02-6.7475 -02-9.0848-03 6.9631-03-5.5980-03

-1.84013-02-1.8802-02 1.0977-02 5.773-ON3.087-02-1.4436-03 2.4975-02 9.150-04.
-3.524(1- 0 2 1.6301-03 2.5442-02-70'f73-03-2.AR37-02 2 150'-03 2.222q-02-4.3M~-03
-2.8145-02 2.6202-03 2.7934-02-3.t.656-03-3.t)225-OP .4.78,7-03
SP'AN 2 ViINlT 4. SlEMrWW 2.8750-01
e'nS~ir c'3rrrICETpyS
-I.S777-01 2.2544-01l 4.6429-02 7.0174-03-2.3318-02 1.7624-02 .077-35p1B

-3.0657-03-1.1361-83-1.1604-05-1.f'702-03 2.4 146-05-2.87-,2-03-3.6467-03 1.711Q-03

-180-02 5.75-4-4.461 0 2,940-.0r60-.)11-03'i. 2-03-3.012 403
-2.755-03-1.743-03 72.13-604-1.5358-031,5A96-03-1.3 31-03-.490 236 -3

-3.2855-03 2.OQGS0-03-2.0152-03 -3.7502-03-4.71492-0438.04n 70-03-1.?471-0 3 1.3268-04
-3.1503 7.041, 4)3-5.21303 5.821-03-5.528-03:4-2t12-03 6.240 .2I0

:6.80n3-136-03-2-)6.7459-04-1.404203-2.410-03 t,4013-04-1.7421-03-2.6367-03
-2.3164-03 .q7AO-O0'"121464-03-5.118-03-6.5628-03 8.51A2-04-1220 .750

-2.631-03-57.244-02" 1.415-02-a.032'-03-1.A478-03 2.6o2-034.28-5503-3.1064-03
2n..7469-024-80-n5 2.1516-03-1.l3SOv01 .7566-04 7 3965 -03-.4q-3236i0

:3.29FI03 20q'5-0-2-A52-3 3,50203.6420 L4,j-r-.(?lo .280

6.070-.420-.930 .210 ,560-.110



TABLE V -Continued

SPAM~ 3 CIIl I STEArIyn 5.027118(00

L L.042'4&00 1.6650&t0n 1.0028-01 2.106fl-01-4.5720-02-i.3,143-01 1.0)131-01 t.3226-01
-1.3109-01 7.45S9-112 7.20080..-6.4662-02 7.1090:0-11t40.-02-4.4403-02 R.2176-02
-11.7050-02-1.6234i-02 6.2011-02-4.4524-02 2.7830 02 2 t2n5-02-.7q24-02 3.7300-0
-2.81.63-02-3.7839-0)2 3.460-.92-2232- 1.4978-02
S!MF cnrrFTclErITS

-1.5213-02-5.87Q0-l2 1.2276'-O&--.OI-02-5.2156-O2 1.0013-01-6,4021-02-4.5964-02
2.6436-026.l526-12 2.8424-02-1 .62Sfi-02-5.9177-02 3.6 73 3-02-3 .9S30-03-3.01 43-02
4.0570-02-3.0515-02 2.5586-03 1,2249-02-6.0)6%9-02 1).3?1,8-03

SPAM 3 CIINV. 2 StEArlY# 4I.144q~-01
cmsjwr c,)rrr!CTEI,rS
a.4260-01 6,6204-01 4.3063-02-5.32Y'-03 1.46L4 0221r7-02 2.2224-02 2.7811-02

-4.3444-02 5.3779-03 3.2122-02-t.7330-02 1.1218-02-7.9':375-03-1.3440-02 2.8")06-02
-1.7349-02-1.1105-02 1.99AS-02-1.5819-02 3.313(6-03-5.9.02-05 2.9050-04 1.675q-02
-2.5194-02 lnO04-l3 1.170-.7o0-.4q0-.0L0
sINF cormVCIENYS
-1.017M800 2.3249-02 2.0564-OL-2.3303-01-1.2795-01 6.59rGO-02-3.1235-02-1..?776-02
2.265fl-04-1,0850-tI2 2.173".-02-2.'.18l-02-l.6j462-02 3.2430-02-1.79'44-02-1.1781-02
1.113902O-2.2416-Q. 6.hL77-04 3.061A-03-2,0102-03 4.51r2-03-2.i083-02 8.0087-03
f.055f-03-2.13103-112 2.5145-03 1.0046-02 5.7084-04-t.3o02OP

SPAN3 CI~lIpr3 STEAriY# t.360 rik00

686410-12 q.0684-Ot 8.6i74-02-8.06a7-03-3.59i2-02 2.724~5-02 1.6Al2-02-1.9448-0a
-1.7670-02 2,3730-02 1.5250O.-2.73Q2-02-2.3170-03 2.7432-0?- 6.74Q1-0'I-2.4072-02
-S.4663-04 2.3328-02 7.4I90-03-2o6180-62-6.A593-03 2.8go0-02-1.2320-03-3.2040-02
2 .9541-03 2.* 307-02-4.9411-03-3.0444-42-3.0846-03 3. 0826-02

simr ctirrrTCIEcNTS
-4.3772-01-5.4682-02 1.0577-01-1.1924-0I-q.5043-02 2.6650-02 1.7434-01-I.QQ32-02
-3.5260-02-2.7143-03 2.7159-.02-1.0729-02-3.5108-02 6.09Q8-03 2.6602-02-1.0308-02
-2.7446-02 i.0612-081I 2.4146-02-3.2407-05-2.9976-02-5.14t6 3-03 2.!)Cq')02 1.4024-03
-2.7361-02 4.3472(03 2.6702-02-4.SIQ8-03-3.2309-02-5.9820-03
SP'AN I CII011'P 4 STEArkytt -4.8522-01
cmeimr c'lrrrIc!E.TS
-3.1555-02 i.6562-01l 4.2202-02 1.5081-02-2.A691-02 6.7596-03 1.2966-02 t.2489-03

-4.1574-03-4.3356-o4" 3.8774-03 1.1146-03-2.6127-03 8.10tj7-01 2.1286-03-3.7438-03
-1.2a50-03 1.3807-0)3 4.0549-04 1.1272O03t.140300-9.490O4 2.27'O03 1.2734-04
-4.7602-05 6.3411-04-2.3064-03-1.5214-03 7.7795-05-1.35a7-03
SINE COE)r.rTCIENTS
-2.6761-01-4i.09109-1p2 2.2303-02-4.5977-02-2.2532-02 5.6359 -04 1.3325-0 -7.73-03
-6.6103-03 2.7408-03-1.2037-03-3.0680r-03-1.1404-03-1.7001-03 2.1310-03wi.9078-03
-5.3704-03 6.341417Q-3L30-3-.460: 080-.240 7.2S387-10
-1.1'.00-03-5.S914-off 1.1059-03-1.4666-05-1.5175 05 9.7568-04
SrAN 3 OI'T' 5 STPFAr.Y# -2.2523-01
rmgymc cOnrrrxCTFr.TS
-5.6236-03 3.7076-02 1.1218-02 4.410'i-03-A.q23O-03 2.5730-03 4.10Q5-03-2.3902-03
-1.0679-03-2.0028-413 4.0642-04 1.6663-03-2.6063-03:4:8169-04 3.1926-05-2.*SS35-03
4.6742 04-a.7663-04-8,4114-04 3.560-.-03 2.2934-014 1 68t4-03 3.2858-03-8.2625-04+

-A.3204-05 1.1109-03-t.3638-03-3.3676-04 1.78q-03 2.12325-03
SINE Cnr~rICIENTS
-145-1954-l- .770-452,O. 2.43A2-03-4.3ln0-04-L.3643-03-4.0234-03
-1.3973-03 1.q441-05-5 50903-2.2320-011 1.1640-03-1.52P.2-03 i.71Q4-03-1.3587-04
-2.639n-03 1.0870-113-9.9843-04-1.2343-03 ".1O'12-05-j1fl'p30-03 3.71356-04 2.6035-03
-2.'9669-03-3.82*9-Ol 1.0712-05-1.3046-05 3.S129-0I4-5.16r,1-04
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TABLE V - Continued

%rAH 4 ciirr I SFAf-T" 14 ,221Q8100

1.5315&00 i.30254ilm 4.501(1-01 3.~4D-.)6-j 2j-, 2.1454-02-0.1243-Op
3.3637-02 8.7441-u2-4.090)1-0,'-A.4SQ3-02 4.tIlW-02 .78-24530.-03i-0
41.1671-02 2.4115-0,2-2.2737-02 3.680o-03 .4Q:25 -0-.5 0 t..464-02
1.40(2-02-.7823-2-.26i-.. 1.5942-03-3.35~70-03 4.734-02.

Sxir cnrrrlClfNTS
-1.475OA00-4.0320-1I-1.R62S0-1.600-0104.476!-01-1.73l-01 1.2043-01 r.0733-02
-1.45'M6-01-6.0100-0l2 6.5443-0i; 1.13Q4-02-3.R037-02 1.78nZ-02 8.6268-03-Q.60LS-02
-- .743-02 5.~6t2AQh.800-.RO0 .4 738-02-6 .6040-03-3.0"170-02
2.13 2Q-02 2.5153 i'3-2.4160-0. -4.710',-O3 Q).114,3-03-3.flOQS-03

srAN 4 CIIir) 2 S U Ar-yt2 1.35341100
rn1;yplr cnrrrlCF.IjrS

-.4 810-03 7.154.5-02-4.101-0&:-3.3708-02 3.0O33-0O' 1.75ij'-02-2.1185-02-2.O148-02
3.3W~-02 4.3082-113-2.7EI64-0i P.051,*-02 %.702r,-03-i.tl362-02-q.9363-04 1.81053-01
-4.138'Al33-1.7172-02 5.050n003-i.0'40

3-1.14 72-021t.2lQ7.02

-M.0772-01-1.7Q45-0t 2.3104-01 5.0903-02-3.5207-01-2.264'1-01 l.36Q2-01 8.7372-02
-1 .0873-01-1.5619-02 5.7619-09-205S62-02-C).6808-03 6.2Q'56-03-7.7632-03-3.0161-02
-1.04')A-02 3.32016-12-3.2465-09-5.578"--02 l.SRA102 7.4866-03-13.0605-03-8.2417-01
1.6579-02-5.65'.3-03-1.1504-0.' 5,7042-03 4.A261-03-1.4706-04~

SPAM 4 CII'OPPf 3 STE.Ar~yl 70F889-01

3.6,24A-01 3.0"24-01 1.5049-01 1.04611-01-1.60I7-01-O.lir,4-02 1.145'3-01 5.0603-02
-N.90t2-02 2.8653-11' 3.5645-02-S.7182-02-4.5233-03 5.62n8 -02 C,.7634-03-4.5615-02

-7.'4594.-02 2.64bo8-112 l.Q916-0.-3.32c#'.-02-1.20rq-On 2.9*7u 2 -02t

-%.8 6 4-1-1*05QSO1-2.0951-0. 3.6030-02-A.279i-03-1.4133-01-6,7'4802P t.06tz-01
1.7874-027768-012 6.858103 3.A734-02-1.4104-02-1,14o7-02 1.0631-03 1.0284-02
5.5557-03-1.81t15-02-1.2953-02 1.5164-02 5.A733-05-3.230-02-1 .2285-02 2.2755-02
1.1507-02-P,45119-112-1.30442-01 1.6206-02 A.24QS-03-9.5'310-03

Sr'AN fi 4 4 STEAoyu -o.4S300-02
Cmpr C,)r-ricTElivS
A.1175-02 1.3453-111 3.0133-01 1.4487-02-2.0)257-02-t.64'35-03-4.fl32b0O4 6.397a-03
2.857Q-03-3,6149-03-1.3725-0; 2.1960-01O3.6105-:52 2 5 2n7 -0 3 3 .09453-03-2.7516-03

-'1.4216-03-4.'49fl-03 2.05A6-03 1.436032277803 S54;pS04 1.2087-03 A.
9 40 0-04f

-1.3650-032.0076-03-.065c)-03'.066'*-03 3.466-3 04A-03

2.700-,47-1-.490 7.0212-04 2.035-03 .4qn 8 -04-i.3 44 3 -03 1.0301-04
1. 5054-03 5.0Q503-nl4-1.8310- 28-332100 2.0972-1*

SrPN 4 CHI'iP 5 STFAr34# -SZ422-01
e(,mpr C'lrrrC?EtI!$
-5.53013-02 1.3409-n2-10Q432-03 2 -40Q-01-2.00'1'-O3 3.77;!1-03-1.A425-03 4.Q',4-03
3.241k7-03-4.2805-053-3.0161-04 5.3817-03 1.3310-05-1.1710-O. 2.4510-03 2.0211-03

-3.3441-03-2.2564-113 5.4913(1-03-2. 7941-03-4.*34130-03-3. 06,3-0"6-2. 7fl8-03-8. 350s-03
o.5245-03 i .4307-4)2-6. 13713-03-3.l 744-03- 1.*7413'i-03 3.135i,7-04i

sT~Ir cn'r~rICTEN7S
-i.A"~23-0j-j1)5j4-112 1.33S130..-3.2211-03 1.4214-03 14.040 5-0 3 7.11l304 7.6qiS-03
S.00'5-03-1.7106-05-2.6170-03 2.5514-01 j,96aq-(O3-3.35?,3-03-2.AA341-D3 5.7150-04

-1.2006-03-3.17L9-0l3 5.7323-03 4.49-2-014-2.2730-03 15t7-3.95O4'.6622-03

7.3342031.1565-(13-2.0662-05 t.4202-0l 3.0123-05 6.7332-03
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TABLE V -Conc I udjed

srm SciopI% STA'wf 44.07048j00
rnsiir cr)rriIFI7S

* ~~1.6520&00 1.034i540M 5-5733-01 52Q-1Aiq-~-,?3.O
-7.775n-02 2.4744-03 lQ7-3~a2-2i 4  13 10~'.t60-,ui. 0-1.043a-01-4.0029-02 4.25(25-02 1.7934-02-4.A13-0-3,0(..o... 3 2

7 .6~O-.Q30

%im$r c~rrrICyENrS

2.752-02q.1flI.02-116E-Q~ .l?2~023,7~7-O24.2Q'i~21.3780 .t 37-02

SPAM~ 5 CII'vP P STE.Ar-YI 1.078rv&OO
ctSTHr co)rrrlcEIjvS
2.34566-02 2.0730-n1 1,4726-01 2.1827-02-Q.6305-0;1 2.50140-0:t 2.Sona-02-2.9232-o2

1.~1-02 378-nl2-3.3776-02-5,0026-02 1.7O6 9-OP 5.4532-01 6.04130-03-5.7406-.02
-1.257-2 '.O36-n-2.3M~03-.'82-o 1.31302 .32(4-02-l.1 537-02-6.04M1i-Q2

5.,6521-03 6o4047-02-4.6132-03-6.5913-02 q.4463-03 6.1140-02
simri C'rrF1c1EN7S
-1.S764-01-2.4628-01-6.63f8-02 3.4277-02-4.7703- 2 -A~.3o 7Q)-02-?.011'.-0a 2.8q66 -027.307A-02-5. 424-0'4-8.09eI2!-OZ-2,4L67-02 6.5775i-o! 6.400~-03-I.A74-02-9.164-1i4
S.2164-02 2.4647-03-6,8900-OZ-1.3862-02 5.1362-0:! 1.05 0-02-5.40311-02-t.0ri7d-02
5.6184-02 1.3510-03-6.377')-0i-2.8340-03 7.21Qi-OP '00558-03

51'AN 5 CliU)'(' 3 StFA-YO 1.6410-01
rng? ir c,)rrrtclErjtS
-2.6946-01 1,0556-01 4.,qQq-0.l 408952-027.3060-02-6.571)203 2.0S 6-02Z-8.5r,?3-0!
-1.2082-03 1.0108-nZ-3.1347-03-5.7847-01 r4.4665303..2.29?d..O3 2.?550-05-P.232-04
--S.206-03-3.4002-03-3.5j374-04 %n0460-.01-4.48P67-03 3.6f,18-05 7,.100Q-03-4.475P4-03

simr CtrrFIcyENTS
-5.0316-01-1.4849-01 3.6H60-021 5.30 0 7-0 2-5 .6.^2 4 8-0-e.2lo?-02 j1176-02 3. 488-02
-'..029n-03-1.5071-fl2-7.83f2-03-3.2948-03 9.3037-03 6.S70-.j2l0-*q?0
0.513'-034 3.01)77-413 2.0947-03-5.034 3-0'*-6 .M3s6-0 3-7.4 5.1)-03 6.0313-03 2.0007- 03

-4.45003-.882-0-8.21~04-.I35o-3-1263-033.n0.4-03
Sr'AN 5 VNTir 4 STEAt'YU -2.'0532-01
cnsltr c~irrr1CTrms!
-3.3002-01 1.6066-nl2-3.0320-03 9.508L-03-q.9660-03 2.R62L-03-r,.flt0-03-4.3206-03
6.2674-03 7.n5l4-f-1.401-03-3. 428Q-03 2.5162-03 2.3051I-03-2.tPn23-04-9.2602-04
-4.0730-04 2.10i2-fS-500095-04-1.4226-01 l.7174-0-.8213-03-4.1439)-05-7.6032-Q4
1.0753-03 2.2503-i 1.72QO004-t.4588-04 1.33Q0-05 6.3qr'"-04

stmE C,)r1rrtC1NTS
-2.1027-01-4.3440-0l2 3.0464-02 6.f1247-04-17934-02-1.0338-03-1.O402-05 r,.41sq-()3
5.1750-03 5.910'4~7-3137-31,2694-03 .!?0tM802940

-2.104(3-03 1.8236-1)3 4.M40-.070-. 0-4-.010..?q0-.U50
-5.7114-04 2.3827-011-1.1,405-03 3.760";-Ol-1.2408-03 Z.17 1-03

SPAN 5 CISII)I 5 STEA!Th# -5.1 49C#6-01
cmS9T~jr CnrrrCTcwrS

-1.293-1-2.660n2-ao~o-031.0484-02 6.3474-04
0.4024-03 1.4100-m? 5.09A4-03 7.468,'-03 l71-2'.56o-. 6 o-.2~Q
-6. 1952-0g.407-)- .180-.7O63S.64.-'4.)71'-04-1 . 72003?. 3372-04

SIMF CnrrrICrcrITS
-2.25001-.588~f202.463-U~ 1.7537-02-1.49<)8-op 1.2921-03-4.91360-03 4.266q-03

5.2296-03 3.99IS54430-.IQ0 .V)89-03 6.70q4-03-1.7538-03-5.0r30-i4
-3.177,^-03 P.'1021-03 L.222'1-04 3.448,)-03-L.6 710-03 Z,j8,Q6 -04 4 .9q31-Q5-A.0QOI-0 41.2350-03 372-1-.e70-3o6052.33fq7-05 -.65?'0-03
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TPABLE VT. AERODYNAMIC DATA - 12O-KINCT, WEST-qQ-EAST FLIGHT

BUstir No. N 13 *,ot i'Tfo It.ISC P'w0CHE Ir) JTV11T 4,,
BLADE IfYTCH I40MMICS

1,1655401 5.61188O'-4.9Q000 %C0i.LECTtvr, LA1l0ITI4!INAL. I.ATEVAL vrsrECTIVEt.Vn
RflTnAf Fl APPIP10 AIICLr IIAr~'4EMICS
I.A6ZnA&0 2.318-At 0.0000 SPOI'01IVE TAIL ii1(.I -- ifE0I1EEsu

ojr~r~aiIAi PI'CSS'iP IiAIRNAN1CS FOP '-C110Pr STATIANS AT EACH or1 fic 5 SrANS
%mrAStIPfn8 rpnm Tvf 1.EAU'II0 Er'OE 011~ Pit itLAtJE Pn"i7 pESECTIvEl.yu.
SPAMI I Cll11ANr I STEAPYN 1,76Q'.a00
rmlr C'wrrr'CY!ITS
-7.5170-01 I,560'1Q3-11. l2l25la-.t0-31O812120-02
-2.03t4-02 R,7802-03-2.0313-02 to-76-02-29.1629-023.,87-O1--.364602z2.520t-02
-2.4527-02-1.'.736-02-2556602-1.6921-03 6.37'47-01#.2.7940-02 3 .1563-03-9.6'13Q-03
-1.426A-02 1.2005-02-1,6829-02 4.7947-05-4.3391-04-1.61.2-OZ
SINE C('frIC1ENTS
5.1720-01 2.6738-01 1.5931-01-A,5007-03-8.5373-02 4.33Q6-02 1.9723-02 9.0404-04
-2.0486-02 3 .2958-kl2 5.A'.6A-02 2.3250-02 2.6626-02 1.6542-02 1,8515-02 t.8530-02
-2.2601-02 3 .774O03051.45C4 05-1.0460-02.2.2-04-16166-02-..4921-03 1.6054-03

;-1.6880-02-6.1982-03 9.7283-04.-2.184v,-02 7.9175-03-2.426
7-02

SPAN I ClimnP 2 SyEgr~yo 6.30Q8_01
enSpiE ColrrrICIEllS
-2.4020-01 1.8$289-01-'..16'3-02-9).3803-04-2.4187-02-3.6638-04 3.2173-03 8.0028-04.
7.7740-04 1.0917-112 7.0730-04. 1.1040-02-1.4191-02-1.090-02-.548-02-,.l412-02

-1.4545-02-7.748A8-03 1.5106-02 2.6517-02 1.4778-02-2.6947-02 2.0740-02-9.6608-03
-2.1464-02 2.2522-02.5450-02 2.2682-03 2.0572-03 3,8938-05
SINE CnEFFICIENIS
2.A750-01 5.S752-02 7.14.02-02 1,7626-02-2.4192-02 6 052e-o3 3.54.09-o3 A.Qo7t-o 3

-1.14749-02 1.6746-02 1.0946-02 2.4904-02 7.9666-03 2.3586-03 s.6'.77-03-3.03Q2-03
-cl1570-03-5*3I21-03 3.7601-03-5*1451-02-4,0322-02 8 5404-049.2SS-0-9. 195-0
-1.0164-02 1.444.2-02-1.54.45-02 q%1168-03-1.4088-02 1.1057-03

;PAN I ClIA:'t' 5 STEAUPYu 5,356--1
cm~ltir cnrr~cT~nyS
-1.5053-01 1.6216-01-4.1400-02-2.2474-02-7.1217-03 t 2323-02-5.7052-03-1.2307-02
-6.7265-03 1.1647-02-4.093A-04-7.0179-03-1.47.8-05 7:20,,5-0 3 -4.0O81 2-0 3 -i. 6 2 6 2-0 2

-7.0204-03 2.37il1-0-7.q461-05-1.14Q2-02 1.7656-05 1.1476-0)2 1.0104.204-02.
-4.4629-04 1.4204-02-.060-03-8.0629-03 4.7150-03 1.72o2-02
SIMIF CtrFrTC1EN1fS
1.41R0-01 2.9355-02 3.Q311-02 6,BIQ2-03-3.9528-02 1.69A0 -02 7.0551-03 1.1667-02

-1.7890-02 1.1603-n2 t.1039-02 3.n630-03-7.4319-03 2.776Q-03 1.3150-02 1.3780-03
-1.3611-02-1.5647-03 8.52'.3-03-3.E351-03-1.6698-o2-3.51gO-o3 .003.763
-1.2959l-02-1.0185-03 ?.5'02-053.Q?86-03_ 1.1771-02-2.6102-04
SPAN A ClIm~Ilt '4 STE-AnY* 0.0000
enSfltV CerrilthlS
0.0000 0.0000 0.0000 000000 0.0000 0.0000 0.0000 000000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 010000 0.0000
0.0000 0.0000 0.0000 000000 0.0000 0.0000

SINE CnrCFrIC1ENTS
0.0000 0.0000 0.0000 0.0000 0,.)000 0.0000 0.0000 0.0000
0.0000 0.0000 000000 0.0000 0.0000 0.0000 0,0000 0.0000
0 oobo 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.00oo

SpA" I Clini'D 5 STEA!'YU A,5706-02
Cn51Ht CirrFlCtFlIT,
6.367Q-03-3.001'.-02-1.14572-05 3.343%-04. 6.A!510-0'.=1.3561-03 2.1005-0. 7.1982-0.
f.l32-D. 1 .'04'2-04 6.2370-04-7.0713-04 8.q106-05-6 662 6-04-2.510b0'. 1.0084-03
1.5769-03 A.771*2-04 7.6'64-04-?.S2T8-0-5.A657-0.'1 .5434- 6.01'48-04-t. 86-03

-4.0516-04-1.3713-01, 2.2986-04. 2.6223-4-.6214.-3-3.41r,6-04
Sjpjr CnFlFICIENTS
2.7897-02l.1'q*2-04 1.13351-03-4.734-04. I.A917-03-1.260 aZ-03-3,.6505-1.8352-03
6.6371-041.6012-,13 4.7364-04-1.0821-03 I.Sq35-04-1.0532-03 8.5260-04-9.8078-04.

-2 .P040-04-3.9)777-01.-5.3435504 1.6624-03 1 .0566-015.7645-04-.5.4119-06 9.3844-0.
.58046.8051-00-1.1016-03 3.7871-05-,%.I04-04-.4tq'-04

2.38



T~AMBT VI

SPAN 2 CIIpP I SrEA~yffi ', 336cQ800
cmsmr ct~rrtCt~riI,;
3.1971-02 1.2778AoM 1.8152-02 2,0948-OL-L.41032-0k 2.3404-01-L.6243-01 '4.240Q-02

1.8607-02-5.'bOOO-o3-8.3900-05 1.8~607-02 1.4
6 155-024.3oQ2-02 e9.1082-03 3.09437-02

-3.5112-02 3.6613-03 2.6416-02-902412-02-A.7200-03 P2642-02
s14P cnrrrItITS
2.1'122-01 R.2017-01-1.2647-L-2.O071-01-1.4339-oi 4.1232-02-1.5237-01 5.5)325-02
7.6060-02-6.4444-02-2.7330-02 3.F%587-02 4.8149-03-7.SO,33-02 6.9711)-02-2.81)147-02

-3.8%0fl-D2 2.9372-03 5.7969-02-3.4068-02 6.62v~9-03 3.40n-02'iO7O-D2-t.Q9QI-02
2.0115-02-1.6'027-92 8.53356-03 308836-03-2.5492-03 7.6,57

4-03
SPAN 2 CiInI'0) 2 STEAr-Y# 1.7781800
rm5PmC corrf'1clTIIvS
1.1152-01 5.3741-01 3.4aQ5-oa 5,6679-02-5.1116-02 9.66nS-02'6.3626O02 1.3644.-02
1.6266-02 4.2510-03-2.4152-02 7.6185-03-1. 4 163-03:4 9q4-03 4.2733-03-2.6632-03
A.5270-02 4.2169-0)3 6.7367-03-2.1888-03 L.0479-02-1.19(15-02 5.74114-03 8.2034-03

-4.4553-04-3.6114-03 S.3567-03-6.e034-04-1.5R8602 4.4130-03
simr enrrrTCIENTS
-3.3236-2307-l26Q-29'20-.0~0-02 .n423-02-I, 1935-02 1.6489-03
3.S250-02-2.5269-02-6.1523-03 1.3711-02 3.0279-03-2.2242-02. 1.7601-02 4.SQ'42-04
-1.1435-02-3.8535-n3 6.2118-03-().3384-03-8.2163-04 t.a 1 .V.~.QI-3t0~80
7.7840O-03 1.0668-03 5.5400-03 7.488fl-03-4.1963-O042.3tj7 -0tf

SPAN 2 VINTI 3 STFAryN 1,4212800
rmsifr c,)nriCTIrS
7.3731-02 2.8106-01 1.7839-02 2.6598-02-2.AA72-02 li.62fO02195O'i*02-4.6t??-03,
A.9809-03 A.6577-0t-6.'4A7-03-3.4441-03 1.2193-03-2.012'"-03-1.3506-03-1.1267-03
4.6765-04-4.4043-04-2.622(105 4.7920-03 1.7536-03-5.,5'-03-1..38S22-O3 4.0152-03
2.2755-03-3.3406-l3 1.75367-05 7.f9Q0-t-2.32O1-03-1.4aii1-03

sjIjr CnrFIFCIENTS
1.1117l-0l 1.4e608-01 3.1271-03-5.711Q-02-3. 20-02-6.1768-04-6.1656-03 1.0122-03
i.1212-02-3.7559-03-3.26Q2-03 1.7541-03 1.7847-03-2.A290-03-2.3706-03 9.9104-04

-3.5016-04 e.3542-00' 7.O164-014-1.5368-O03-1.7970--3.Oo40-03 3.11131-03 2.3268d-03
-1.3726-04 6.7708-0it 1.61335-05-3.5654-03 A.7515-04 1.5803-03
SPAN 2 ClIni'r' '. STF.ArYN 3.3088-01
CnSWPE C,)rrricTEfIS
-1.2912-01 2.1027-01 4.0753-02 1,6216-02-1.42%4-02 1.9773-02-3.8320-05 4.27p7-03
3.0l20-03 5,5747-04 3.1"48-03-6,3172-03-A.43910 4 2.3443-03-.82504-3.T8t2-03
14.3055-04_ 1.707:0 ,1.a360-03-1.3000-01# 2.2508-03 1.1907-03 1.4440-04-7.01)11-04

-1.0327-04-9.44580-416616904 2.3604-03-1.5803-03 5,24;?4-oli
sipr cnrrICTENTS
-1.4707-01 3.2501-02-1.501 -02-3.2793-02-R.9613-03-2.0016-03-1 .R730-03-2..9Q86-03
1,i4064-03-1.3956-03-4.5706-05 .f100-42-'i781n3-04 3.1734-04 1.9517-04

-1.06 9-03-fl.5334-8'I4-1.6i501-03 1.333P-03-1.0074-03 2.82.11-04i 3,2071-~03-2.44I23-04
-4.0421-03 2.1067-03 2.Q039-04-1.290r,-03-1.2245-03 1.Oir,5-03
WPAN 2 CiinI'p 5 STEArYh -1.n261-01
cnsymr corrriCTEt*lrS
-1.0157-02 6.0845-02 1.:5514-02-2.07Q4-03 3.2263-03 1.21111-05 2.455 5-03 2.7304-03
1.1535-03-1.3184-03 2.6604-03-1.n22V-0-6.388-04I 1.13103 -03 1,.766-03-1.6q36-03

-2.4161-03 1.1687-A3-1.7009-03-2.2426-0'1 9.4610-04 2.37t,3 -03-1.2 171-03 1.7600-04
-L.A600-03-5.8504-011 1.3MD4-03 4.8941-04-3.6066-03 3.57rj4-0i
s7Nr c'nrFOTCIENTS
-I.n732-01 2.681-03 6.4402-05-0.03S1-03-..5SO-o' , o)-l-20140-604)
-2.0468-04-3.036-fI 2.6A800-04 2.1120-03-2.6579-03 ;.30FI0I-Q4 8,1560-04 1.631li103
-1.6955-03-4,6011-04-2.4900-04 1.5'-'-.390 .381,.0-03 2.1315i-03 3.0637-04
-3.7379-04 3.0158-nfI-3.4533-04 8.3474-0'P-1.8071-03-8.17'O-04

139



i1

TABLE VI -Continued

SPAM 3 CilnvP I STEAny# s.Osm7oo
em$im orrrICIlfS

1.3825&09 1.48flT&On 2.07a5-01 3,3733-O-.4563-O -7 52q-02 1,020-01 9.5053-02
-1.0873-01 n.0426-03 9.566V-02 1.102A-02 1.001-02 5.2045-02 7.1535-03 6.9338-02
-3.Q317-02-4.39#t-02 7.0216-03 3.505q-02 2.033-0-5.0134-02 1.5528-02 7.4246-02
-4.2241-02-1.6405-02 4.0336-0-1.1366-O2-L.6290-02 tq028-02
spiM CnFrTCIENTS
3.5130-02 7.6023-01 1.614-01-4.112l5-01-2.2360-01 1.646-01-5.7456-03 1.123-02

-*.4100-02 7.0442-02 3.9*63-02-A.7933-02-2.6169-02 9.8243-02-1.3585-02-2.4966-02
1.4871-02 1.05-011 2.0aS-O2-2.592-02-1.31%3-02 3.O1i6-02-2.1309-03 1.7914-02

-.6730-04-4.5543-02 3.0841-02 2eQ048-02-3.5640-02-150025PAN 3 C1I161P 2 STEAMYN 4.040Q-01

6843 -01 5.3477-01 9.5445-02 6.5512-02-4.663-02 1.4313-02 7.6625-02-4.0S69-03
-3.1311-02 1.537-02-3S.3260-03 3.1078-03 .5746-0-3 .076-03-1.056-02 1.6768-02
A.5805-03-1.3061-02-2.5410-0 1.201q-02-1.2601-03- .134?70S -1.6089-03 L.53,0-02
n.0329-03-1.556-2-02 1.09102 1.287-02-1.9495-02 6.04Q7-03SINF Ctg~nCIENT$

-A.035q-01 2,0829-01 1.1949-01-1.3544-01-1.2517-01 3.4570-02 2.4287-02 4.5061-03

-4.7514-02 2.4927-02 3.57L-0Q-5.550;-02-2.o06j-02 3.714-02 1.7235-02-2.9137-02
3.9840-04 1.q700-02 1.622T3-03-1.ol6-02 .A387-03 1.00 5-0 -5.1355-03"1.826-02
1.520-03 6.073-03 4.0062-02 1.4501-02-8.3661-03-1 .S35-02

SPAN 3 CIInI.P 3 STEAnYM -4.0727-01

1.695-03 3.1865-01 6.7634-02 5.8930-02-4.6773-02 1.256-02 2.A200-02 1.73493-03
-2.1223-02 2.0036-0534.8672-03-7.503t-04-2.3782-03 7.420-03-8.0009-0 1.1662-03
-.2075-04-2.6873-03-.!639-04 6.5657-03-L.7947-03-2.4967-05-1.53-03-1.57 0-03
3.2173-03-5.6018-03-2.534-03 5.5606-04-4.7637-03-7.070-03
SIF CArFFCIENTS
-3.5439-01 6.784-02 3.8961-02-8.3Q4-026.6631-02 1.861?-02 2.6183-02-1.9549-02
-2.275-02 1.1423-02 2.2923-02L2.500-02-2.0026-02 1.5 430-0 3 4.2772-03-1;367Q-02
-2.t926-03 3.4765-03 2,326-03-2.86QB-03"6.0585-03 1.0650-03 1.672-03 1.8535-04
L.3506-03 6.04Q3-03 4.0716-03 6.3753-035-.229-03-3.9q30-03
PAN 3 CIIOI'D 4 STEAnY# 8.5327-02cn~ltlr C,)ErrCyEI.ITS

-2.7656-03 1.5432-111 4.210-02 2.767-022.75.2-02 1.76-02 1.20402 5.293-03
-6.5127-03 8.5618-04 2.722-03 1.5919-03-3.2163-03 4.3252-03 3.4058-03-1.3140-03
-P.0756-04 2.1872-03 2.61 0-03 1.0Q-04-2.4211-035-.45f1-03 7.oll3-04 2.0608-03
3.2587-04-2.7828-403 .066-03 4.1574-04-1.1366-03-1.9378-03

5itI CnrrFTlCINTS
-2.3629-01 R.8615-05 t.6119-02-3.3403 - 2.4172-02 3.2137-03 7.010-03-5.5177-03
-6.6973-03 4.1160-03 4.8944-03-3.06-03-3.5107-05 1.5n4-03 3.9681-03-4.5451-03
-2.2527-03 3,1904-n5 3.135 -05-2.2344-03-3.53L0-03 4.18-0O 3.2i6-03 6.2991-04
-5.6595-04 7.$155-011 2.24-003 t.713-05"3.0599-05 4.7640-04
SrAHI 3 CimI I, 5 STEADY# -1.3263-01
CnSmEI cOFrrICIElIIS
-n.1742-04 3.1*168-02 1.0075-02 2.3009-03-7.6032-03 5.11q7-03 2.6Q42-03 2.6633-03

-L.0593-03-7,5843-05 3.0317-03 1.5458-03-3.2164-03 2.0615-03 2.3286-05-2.3404:04
3.5013-04 1.19Q26-05 2.4263-03 1.5200-03-1.7744-03-5.45 3-04-7.1053-04 1.1078-03

2.2535-03-2,8043-03-I.A661"03 1.fl203-03 1.4336-03-1.5174-03
S FI CnrFFTgN-IS
-1.3713-01-8.1253-011-2.7fl59"03-8.7348-03 5.0472-04 6.ioag-04-2.1385-04

-
1
.0 1

2i
- 0 3

1.9903-03 i.1375-03-1.374503-Q.6906-ort'-A.74fi5"oq' 6
'0
0 3.9611-04-2.5718-03

-2.0296-03 1.6314-03-5.2252-04 1.1781-01-7.0%2 -04-1.2377-03 3.2gQ 5-03 4.4722-04

-5.654n!-04 2.2224-03 8.76,31-05 1.7L53-03 1.3401-04-9.96n5-04

a~4]



TABLE VI - Continued I
SPAN 4 CilI6Pfl I. STFAV'Yfl 4.29524V0

"F~ CirrCTEIITS
1.6536400 i.2335a0 3.9149-O1 4.27530iL-1.L638-ot-7.8775-03 6.9343-03-9.3482-02
7.5527-02 1.0116-01-1 .0726-0L-4.35S7-02 1.0296-01 8.4530-09-6.6670-02-3.7490-02

5.2527-028.4969:()-6.6916-03 4.1046-02 1.534. -02-5.971 1-02 4.0849-03 6.4836-02
-3.4622-03-4.8006-,02 I .l06602 1.570%-02-2.4635-o2-7.3539-03
SINF CnWrIC!NIS
-1.3172800 6.5611-o2 1.6336-02-6.SSLL-02-3.9929-01-1.430 '-01 1.7101-01 9.4212-02

-1.3b69-01-6.0306-02 6.722S02-6.8443-03-4.4SL2-03 5.56nk)-02-6.10?1-03-6.3466-02
4.3396-02 7.0812 02-4.0594-02-S.5426-02 5.6465-02 3. 1858-02-4. 3465-02 6.0Q09-03
2.3735-022,283202P,4533-02 4,4709-02 1.2455-OP- 5.4263-OP

SPAN 4 COI'f 2 STEPIYN 1.2251800
I'm51HE CVWfF1CEIrS
141o89909 5,2504-o1-1.0604-03 7.2270-02-l.0684-oi S.s568-02 1.2274-OL-t.0872-01

-2.7636-09 I.3152-01-4.9052-02-9.?978-02 7.2057-02 4.0390-02-3.9863-02 6.4S94-05
L.1057-02-6.6010-03 3.6015-03 2.4519-03-3.0932-03-1.2963-02 7.5564-03 1.2587-02
7.75t2-03-1 .6340-09-1.3441-02 2.2080-02 2.'o005-03-g. 114-02

SINE CAfF!CIENTS

-L.4973-01-6*7204-02 i.09400-2.7839-02-3.66152-02 4.6i62-01-2.R1S-022t.2272-02
3,4743-02 1.5909-02-7.7223-03-t.797rh-02 3.3888-03 3,34s

4 -03-8.5 269 -0 1.5996-03
5,8801-03 5.3757-03-L.7062-02 zo*34O0-03 2,0699-02-9.1273-04

SPAN 4 c~tolp 3 STEAr'YR 1.7701-01
ensimr orrriclEriY5
14.7931-01 2.0347-01 6.3908-02 2#5102-01-6.9436-02-1.738..01 6.5778-02 1.0836-01
-2.9315-0-245236-02 ?.15 .14-2.34-272172-02 f4.9140-02-7.2268-02
-5.S541-02 5.6758-02 4.4540-02-3.6368-02-3.0902-09 2.?9tS-OZ 1,9013-02-1.272L-02
-1.0769-03 1.3716-02-5.6426-03-2.8800-04 1.2450-02-1 .0966-03
SINE Cfl.FFPCIENTS
-14.95M7-0.1-4.1105-0M-o.6728-0Z-1.5278-02 6.9970-02-8.1605-02-1.1203-01 9.2733-02
SoS419-02-1*3241-02"3.4181-04 4.7107-02-3.A135-02-5.20ql-OZ 3.0253-02 5.3270-02
-.983402-3.7669-02 4.9606-02 2,06-02-303056-02 2.0822-;02 2. 362502k 9.7211-03

-1.8103-02-5.5202-03 1.0336-02-4.2560-03 2.1469-03 1.6204-02
SPAM 'a C11W) it SEADYN -9.2067-02
cosypi CoErrzc7?1JrS
1.0659-01 1.3646-01 3.0952-02 3.0149-02-1,4OL9-02 2. 1162.03-L.207?-03 7,3941-03
4 7135-03-2.1719-03-1.3938-O5-4.492L-04 L.1041-04 a8,87q30o3 6,5663-03-1.67L3-03

-3:1954-03-1.6708-03 9.0437-03 4.9662-03 1.5639-03-3.88rS-03-2.1956-05 4.505S-03
4.1150-03 2,7414-03 2.2242-04 5,026'i04 2.1049-03 2.Llo3-03

SINE2 COFFCIENYS
-4.2102-01-L.74S5-02 3.5328-02-1.2316-02-3.2147-02-1.0±42-02 5.3361-03 1,4980-02
-L.5251-03-1.5836-02-L.0944-03 3.0569-03 4.7768-03-2. 7156-03-1.4L31-03-3.1612-;03
-2.278-4-1.6031-0l4-9.2641-04-3.5971-03-&.0976-03-2 0935-03-L.5038-03-8.3129-04
4.8609-04 2.9100-04 4.8950-04 4*8653-05-1.ASOL-03 6.488-04

$PAN 4 C1I10M) 5 MTA'N# -4.6603-01

-5.5083-02 L@9809-02 4.8994-03 1.5942-03-6.062-03 2.0%38-03-1.8528-04-1.0917-03
5,496nfl-5-.0932-03 1.2262-03-L.3988-03-8.3719-04-8.9?49-05-3.3046-0.-4.1080-03

.30-03 7,1504-03-S.3620-04-9.8319-04l 5,1404-05-2.0140-50990 1.4341-02
1.00t5-02-6.1048-03 5,8831-05 2.0552-03 1.7634-04 1.1440-03

SINE tE'rFFIC!ENTS
1.813-1-198'-021.5545-02-1.4822-03-4.5674-03 2.6134-03-1.4022-03 4.553-0

-6.555D-03-6.4057-04 2.4049-03 5.0640-03 L.7130.-05-3.3631-03 6.509604 3.0165-03
-*.5565-04 3.6142-04 5.8607-04-1,7294-03-5.40q-O 2.$24.4-0 3.1105-03 2.0554-08

1;t t 4.3076-03-3.0440-3-1.2L46-'1 2.2482-03 3.4253-03 8.54>8-L",



TABLE VI - Concluded

SPAM S C101,11 A SYE:AitvN 5.635"800
e.Sytir cnrrrici~iirs
1.7702&00 0.6457-01 4..3e84-01 5.1700-01-8.6165-02-2.41677-02 1.5004-0.1-4.86417-02

-1.1811-01 3.*00@702 7.8559-02-3.7032-02-5.9939-02 1.4020-02 1.0049-02-4.2609-02

-8.0e92-01-L.6435-02-9,0069"-02 2.6931-02-2.5214-01-3.3542-01 7. 3775-02 2.3425-01
-f.056-02-2,8843-01-2.8654-02 6.8463-02-6,5512-02-5.8847-02 1.1408-02 1.8582-02
-.. 569-.02-i.*1167-01 4.6765-02 2.8489-02-1.L140-01-q.967i-02 3.5252-02 2.5035-02

4~.717n-02-3.1078-02 2,9547-02-5.0913-04.81932-02 1-460-02
SPAN 5 C1IO0M 2 STEArDYN L.0080&00

Cnstir c8Eric!ivas
,2170-01 1.2409-01 1.1673-01 lo3068-018.3R871-02-2 8732-OZ 2.6044-02-t.6721-03

2.1801-02 4.4887-o3-1.3124-02-l.8i1O-02-q.1779-03 1.5S274-02 4.06502O 8.5122-03

-3.87"5.-02-3.1559-02 1.6871-02 3.640q-02 a.6555-:3-2:6279-02-1.206S-02 1.4952-02

-1.3692-04-7.7a$2-0
3 4.8408-03 1.23Q7-02-.0,5- 1 326S-02

-1 .6315-01-9*1100-02-Ii.3247-02 5,5B17-02-7.4307-02-9.4477-02 7. 1223-04 5.6727-02

1.7233-02-2,4632-02-got1.31102 4.0869-03 1.5696-o2-1.57,4-02-1.2315-02 1.8354-02

1.6515-02-1.5021-02-2.2217-02 6.0'433-04 1.34,55-o2 J.123' 403-1,7S6702k 4.741q-03

1,625f-02-11028-02-1.7076 02 ?*4741-03 1.8364-02-3.5150.03
SPAN 5 CIlii'r' 3 STEArM 1,7249-02
cmsymf cnrrlC~flTS
-1.0386-01 1.8006-01 1.1431-02 8.7741-02,"2.94$0-02-2.24&7-02 2.6913-03 4.8785-03

6.8663-03 7,3962-03-8.4o26-03-1.067q-02 5.7514-03 2.21al-03 4.6348-03 2.3739-03

-3.7847403-1.4138-02 6.2101-03 8.61512-03 1.4459-5-5.254803-3.10)3-03 1.657q-04

3.5646-04 1.843803.C06603.717IO -6.32
3 03240

3 3

-7.7471-01-1.3476-02 2.2156-02 5.8632-033.AK202-2.14~2.8OO .450
1 298:0?2.037-0-1.935-2-564070 .q071-02t 7.7844-03-1.*1531-02-1.2044-02

.7:62 0 1671-3-3572-3 .33605_35 30380335443 103.66140-04 4.8806-03

-3.0921-0 1.9918-021.7579-03 1.6344-02-4.7683-03 1.15q6-O3-.111402-4.1561:03

1.0336-02 2.0821036.0677_0353192-03 1.4346-03 8.8618-04 1.0530-0 7,1449- 04

1.4586-03-4.0434-033.7446-03 2.7397-03 4.9736034 164205-3.4761-0.31.8090-03
6.1934-04 1.2032-03 t.1565-03-2.23944011P2#091 03-t1134-03

-2.1462-01-2.5651-02 2.2966-25.86O4112.0A1;i02-1.8738-03-5.2562-03 7.8901-03

A.8554-03 2o3363-035.711303-6.3453-03 3.5120-03 6 a8024-031.16703-6.03903

-1.2454-03 3.%00oo03-1,601-03-9.668043.A80104 1.3775-03 3.9508-05-1.9263-03
1.9142-03 6 .7 2 7 1 -0 4-8 .4 92 9-04 -3.16 2 -0kI 4.4,143-04 1 .25r2-03

SPAN 5 CIllr 5 ' STEADYtN -3.9 769-01
crosifE crrrrICEITS
-1 .2862-01-1.9108-02-4.2228-03 6.3179-05-2.694-0-2.563-03-1.6602-02-2.7261-04
-2.962104-3.8906-03-1.Q882 033.21Q1.03-1,26o3-02 1.?77-02 7,3915-03 

3.5082-03

-3,5391-03-2.3979-05-4.2244-03 6.1334-33.040205-8.341
2 -04 1.9567-03-2.2209-03

-2.7220-03 1.5626-03 3.3443-03-1.2406-036.7444-044.24,030'l
StNE cotrFVICIENTS
-2.0137-011.4110-02 1.8727-02 l.0)274-026.19600'52.14n403-.OL3i-2 1.0137-02

1.s058-02 4.4579-03-4.8086-03 6.5606-03 2.k006-023.4644029.901103-5.6664-03

~4,2575-036.9436-03:5.0612-03 4.6'512-011.6667-05-4 .41~3.743262
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t .LE VII AEODYNMC nT

1,2660&01~~~~~~ ~ ~ ~ ~ 3o19&M.4380 SCLL02VE 1375-03A, AEPLi~sECIEL
-z.3Q582-2 a 1 .01-7.77 3-O2 XPOSIME TAIL2 O7..,oo -02474-32 18'14-02
o-r.r2S?-03-2.7*71SS02E11AR7-021.856-0-aFOP v..5660 C6.nSATMSA AC Fn5 srANS.31-0

SP'AN I COOP I STEAOYM L*58Q3..00
CflS!N! CO FFICTENMY
-3.2250- 02 3.41744-02-2.2103'02-6.1448-032,829802 5.92qO-032.934)-02 .375-03
-1.262-02 9.0 9-03 2.41,49-05-.1682q-05-1.67-03 9.6~ i34293.E203-L,1911-02
-2,1e94-02 a,'.5*2-032930*-03-8,37849-03-45L 03 .77-0 9618-403.25t1O.4 1Z0
SINE C0OMIe1ENTS
5.079-01-2.4804-03 3.0907-0L-3.2483-02-6.7.9-02 5.5369-02-6.7961-03 1.9379-02
-1.352-023.*-0 .17-1'930 t-2-.800 .23013650
-1.7151-03 4.0295-04-1.0884-03~ L.5587-02-2.5364-04-2.1!,-03

SPAN A C1hVV 3 STIEADYls 5.98q3--O1
cmiSmiN corrFICTENVS
-3.2250-01 I .5721-02-.9*920-.8229-03

-1.362-02 9#0369-03-4.0694-03-1.948?-02-1.414-02 1.660-02 1.46903-2.55*5-02

;5;,2896-03-3.2610-03 3.128-03-2.3026-02-4,62'54-03-1.36639-03-.470521-0
3*.279-01-2,3804-02 1.02501-1.10902-03 2.61-n18199-024.600-.370

SPAN 1 COVE)3 STEAflV# 0.S001

0.0000. 0.0000 0.000
-2.0000-0 l00 000 0.4000 -. 570 .11O-,900 .2q0

S:0 1950-1. 5 S03-1.64U- 1,133-Ok599-3312-3-.46o--090

-1.004* -0314.046-03-*.2778-03-21.24-04 1.3712-Ota-e.39.;03-2.34-03 5.2107-04
- . 7-0s-2.2721-03 793-04-34.102-03 L.06814-04 1.469604
CISI! CfWFFICTIS
000 00-,0-O 05006 000000 040000 1,852000 060000U .95 010200 3

0.600 0.0060-0 0.0000 0003-520-5 0-05 0.290 -5-.020 0600410000
0.00 -2 . 06 0000 0 0000-.*&-3e1~70-.*2~4i 0:9000 MO O4i0.0000

0.060 .00,0 .000 :000 aQOQ '.40



TARTF VII - Continued

SPAN 2 CHORD I STEADY= 4.5323400

COSINE COEFFICIENTS

-1.7940-01 1.7blq+00-3 7739-01 3.5856-01-2.3206-01 1.4205-01 5.2186-02-1.5252-01
8,2101-02-101951-01 87

2
.b9-02-9.20

7
0-02-7.2593-r3 1.9484-02-5.0856-o2 4.2 22-02

-6.1864-02 4,9374-02-2.7763-02-2.6632-02 2.04e2-02-5.0281-02 1,9937-02-5.0475-02
1.7240-025::8603-'2,7221-02 10857102-3.2158-02 291056-02

SINE COEFFICIEHTS

3:823b-01 3,8532"01 2.4
0
26-O1-6.2043-o1-3443,7-e2-1 .838-01 1,1593-01-1.7658-01

3, 184'02"1.252b"02"9.8332"02 5.4902-02-9.0934-0?1 .o470-02-8.2695-02-5.2664-o3
2.0870-03-5,6567"02 3.9640"02"5 3495"02 2.7394-02-2.7976-02-1.7737-02 6.5670-03

-4.7006-02 2.4231-02-4.0511-02 18312-02-1.6535"02-o.7951-03
SPAN 2 CHORD 2 STEADY= 1,8513*00

4.5741-02 7.1327'01-1:0328-01 1,0908-01-7.6798-02 4.9984-02 2,1732-0&-6.527U-02
;2.0718"02-1.6030"02 93353-03-1,2599-02-172B1-02 7.2o92-o3-1.5112-02-1.3006-o3

-5.1626-03 Bl09.-04 5,489-03-2.1151-o2 1.2033-02-5:7802-03 4.0308-05-62477-03
, -1 7554-03 3,9l07"03-1,6404

- O 3-
4
,
5
6 73 - o 3- b

.14
3
4f
'O 3- 5 ,6 8 /

4
- 03

SINE COEFFICIENTS
-l;o2244-02 1,2124:01-1,1374-01-2.7166-01-3.4589-o2-4 7420-02 3.6124-02-4*6882-02

-9.5801-03 8.4860-3.7532-02 1.2442-02-1.2368-02 4.5665-03-1.6033-,02-5.9656-03
8.44553-03-2-.288-02 2,257g-o2-1.2442-O2-5,3551-O3-6.0635-O3-7.8602-03-261?99-03

-1.5682-02 1,5542"03 1.7302-03-1*9262-03 2.0578-03-7.4908-03
SPAN 2 CHORD 3 STEADY% 1,471100
COSINE COEFFICIENTS
2.4704-02 3.6126-01-4.4450-02 3.6962-02-4.1617-c2 3:4132-02 1.4042-02-2.6245-02

-5.8314- 0 3 -1.3 7 58-03 1.0822-03-1.0352-02-61856-03 3.8450-03-4,8402-03-7.2371-03
2.1947-5-6.9575"04-5,8

5
25-03-6.87

6
6-03 1.8852-j3-31694-03-4,09i5-O3-2.330

5
-03

-6.5034-03 10.o54-03-4.473e-03 1.8706-o3-5.0403-, -91576-04
SINE COEFFICIENTS
1.5842-01 %.5420-02 7.1085-02-1.3907-01-31719-02-1.1048-02 3.0212-03,1.3924-02

-1.36B9-o3-5.3495-03-1,3400-02 3.202-03-9.908-04-1.8944-03-5.4201"03-5.381
7
"03

2.8228-03-1.94 8'03-3?780-03-27200-o3 1.5915-04-5.9690-04-2.1446-03-1.4655-03
-3 0303-03-6.6307 03-7 1154-03-1.8214-03-8.8891-04-291607.-03
SPAN 2 CHORD 4 STEADY= 3.38

2
2-01

COSINE COEF.ICIENTS
-199818-01 296690"01 1.5157-02 1.3185-02-2.6935-02 1.7451-02 1,1716-02-4.0181-03
-9,1603-O3'4,5397-(3 7,8183-04-3.6246-03-5,l1k8-03 1.4103-03 1.1162-03-6.7983-03
3.0550-o4-2.

3
2
1
7-03 1.3382-03-3.6719-03 7.9875-04 2.7478-04-2.5723-03-3.1964-03

-4.1691-03-2.3562-04-2.2709-03-8781-0o4-26000-03-4.3432-04
SINE COEFFICIENTS
w1.9410-01-3,1a65-02 _71949-03-7 2241-o2-8 487O-03-5.4846 03-9.8401-03-3.7830-03
-48302-O3-5.3166"03-4.4687-03-8.3279-OQ 2.5732-03-3.8840-03-3.4916-04-3.5617-03

-5.7262-4f-2.7Rl2-04-3.7568-O:0314Q58-03-1.0140-03 1.0643-03-1.4649-03-2.1168-o
-2,8634-O-4.Z9

5
6"033.4196-03-2.98

7
0-0

3 
1.5834-04-3.7106-03

SPAN 2 CHORD 5 STEADY= -2.1155-01
COSINE COEFFICtENTS
-2.9914-02 7.7471-02 9.5966-03-8.5501-04-6.0925-03 4.023b-03 1.9076-03 1.5176-03
-4.3965-03 5.0761-03-9,5919-04 2.99

8
9-o4-1.537q-03 3.2433-04 2.9475-03-5.8954-03

9:0923-04-1.2299-03 2.8499-03-2o3609-03-2.1797-03 2,3583-03 1,5663-04-4.8643-04
-3.20

8
0-o3 1,5213-03 1.0327-03-2.0O41-o3-5.3994-O4-1.5626-0

SINE COEFFICIEI1JTS
-2.4154:-1-,45372-03-7.2578-O3-1.2976-02-6,1165-04 7.4773-04-5.9536-03 1.4214-03
-9581404- 4.210-0-lO184-04-3.2805-03 1.9857-03-4.0377-03 1.3338-03-4.8830-04
-9.9125-04 1. 9 tl8-03,3.5592-03 2.8514-03-1.7683-03 8.1225-04-9.6392-04-6.8936-04

1.2423-n-I.
2 7 0-03 1.7130-03-1.9S80-n3 1.503#-o3-9.9697-04
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TABLE VIl- Continued

SPAN 3 CHORD I STEAOY= 5.0899#00
COSINE COEFFICIENTS

1.41384o0 2.10b200-9.6492-02 2.1blO-O 1.3195-o2-1.3131-01-4.7121-02 1.3861-01
"6.627lo2".5b11"02 6.7105-02-8.4713-02-2.5270-02 2.2284-02-1.0220-01-1.5459-02
5.3233-02-8.8177"02 6.6572-03 3.4897-02-4.6769-02 2.4652-02 2.6807-03-4.8205-02
1.3893-02 1.0124'02'4.9997-02 2.3050-02-1.3123-02-5.3012-02

SINE COEFFICIENTS
-2.8365-01 2.9484-01 5.5342-01-6.8690-01"3o0563-01 1.3176-01-1.1214-01-1.6008-02
-6.5277-03-1.2223101 2.8109-02 2.7001-02-1.2797-01 6.9192-03 3.6768-02-9.2376-02
1.9832-02 2.449-03-6.605-02 4.3095-02 e2520-06-4.3883-02 3.4607-02-1.2844-02

-5.6925-02 2.9227-02-4.0928-02-3.3545-02 1.4907-o23.376b-02
SPAN 3 CHORD 2 STEADY= 2.0644-01
COSINE CO8 FFICrENTS
7.3224-01 9.7440-01-4.1961-02-6,801-02 2.3821-02-4.9558-02 3.5084-03 5.8280-02

-4.5411-02-2.94 7 g"02 1.8268-02"1*7607-03-1.7963-02 Io.6821-0-1.7803-02-1.4357-02
1.9847-0o-2.2879-02 1.4638-02 5.1401-03-1.1363-2-7.2808-03-3.0931-03,8.1221-a3

-1.1249-02 1.6539-02-9.999'403-1.9597-02 1.8293-03-9.8462-03
SINE COEFFICIENTS
-1.3782+o0 9.47b4-02 3.1306-O1-2.8956-ol-1.6408-01 ).1926-02-6.8949-02 1.3465-02
-3.835O-O3"2.838902 1.4671-03 1.037o02-1.6497-02-1.5657-02 1.4066-02-2.6674-02
4.3110-03-7.8095-03-2.2010-02 9.5720-03 2.1865-03-7*1203-03-2.2406-03 5.1142-03
-1.4254-02"1.1o8 02 1.4152.02"1.0766"02-8.9969"03-5.0944-03
SPAN 3 CHORD 3 STEADY: -2.5086-01
COSINE COEFFICrENTS
1.09294-01 1.424701 6.1491-02 1,9672-01-9.7216-02-5.2597-02 2.4189-02-1.5102-02
2.8157-o2 4.0777-03-3.9904-02-1.0752-02 4.8054-03 P.6268-03 4.2944-03-1.7091-02

-5.9611-o3 2.340603 1.8043-02-1.0639-03-4.6159"03-3.2004-03-5.8965-03 1.0888-02
2.9965-03-8.308603-1.0052-02-1 1824-03-2.2238-03 4*8815-03

SINE COEFFICIE ITS
"5.5620-0j-1.0047-01-1.7288-01-9.3416"02 2 9472"02"4*1383-02-2.3998-03-2.5882-02
-4.4848-02 4.b212 02 106687"02"2.0263"02-1.9109"02"6.8838-03 2.2457-02 1.0627-03
.1.7648-02-1.8207:02-1.6176"03 1.3676-O2-2.6654-O3-5.2164-03-1.1699-02-9.3563-03
9.6920-03 1.5205"03-1.0473"02-.43639-03-5.2852"03 1.8605-03
SPAN 3 CHORD 4 STEADY: -9,7465-02
COSINE COEFFICIENTS-1.9505-02 2.2i75 01 7,7 90"03 1.5428-03-2.0499-02 5.6832-03 1.2624-02-3.2823-04

-7.6758-03-4.79 27-03-2.1867-03 2.2179-03-1.8914-03-3.7096.03 6.2222-04-1.4324-03
-2.3804-03 2.9179"03"6.8540-04-2.8700-03 1.2895-03-1.#4736-04-1.6370-03 1.2121-04
-8.5362-04 8.0716"04-5.3382-04-1.5172-03-2.3777-03 1.2178-03
SINE COEFFICIENTS
-3.0872-01-4.5429-02 3.8436-02-7.0371-02-3.1469-028.336-03 9.8034-04 1.2894-03
"1.2553-02-2..0839o03 1.2114-03 6.5886-04 6.6393-05-1.3742-03 5.4131-04 1.2721-03
-4.9538-03-3.093303 8.0487-04-6.9093-04-3.8331-03-3.4419-04-6.8970-O4-4.1992-04
-1.3585-03-2.7404 03-6.7157-04-7.3131-O4-1T4734-03-2.2124.03
SPAN 3 CHORD 5 STEADY= -1.4115-O1
COSINE COEFFICIENTS
-7.0444-03 5.49 87'02 8.3275-03-5.6938-04-6.7115-o3 2.5331-03 4.0079-03 6.6472-05
-1.94771-03 1,4013:03-5.6299-04 3.166-03 1.9017-03-1.7697-03 2.3289-03 6.0481-04
-2.2325"03 2.0083"03-1.6198-03"7.7031-04 1.5405-03-9.5990-04-1.8487"03 3.3569-03
-2.1493-04-9.60305 1.6276-03-1.1074-03-1.7796-03 1.9140-03
SINE COEFFICIEIITS
-1.6845--0.1.5 4 b3-02-7.8643-03-1.4858-o2-2:299o-03-4*38e5-03-1.1468-031.1737-03
-5.0913-03 1.4o49"03 5.3881-04-1.2166"03 7.7595-04-2.5135-03-1.8020-03 2.8280-03
-1.6393-o3-3.3342"03 3.0618-03-3.5866-04-2.1033-03 6.988b-04-2.2744-03-9.8

39 8-04

2.5164-n.-2.
7
1
9
8-03-2.1

7
94-04 1.3682-04-2.1097-03-7.1681-04
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TABLE VII - Continued

SPAN 4 CHORO I STEADY: 4,3236400
COSINE COCFFICI NTS
1.9715+00 1 72 300 io10-01 36523-01-1.8989-0!7.262-02-5,374-02"8,1551-02

-1.305402 2:2191-02-27233-02-8.8619-02 3.8543-03 5*8714-02-5.2274-03-4.762-02
1.5209-02 2:4863:02:3 2421-02-3.1019-02 7*6739o3-1o2409-02-3.8463-02 1.0477-02
2*2750O2-8 5650-03-28257-02 1,2685-02 5*6627-03-2*9764-02
SINE COEFFCIEjTS
-1,70044O0-4.4107-01-1.6725-O1-4 0294:o-38747:01-"l6028-01 3,3269-02 5.9933-02
-1.0367-01-5.7492"02 2,4

6 7-02 3:26o 0-02-3:3191-02-2v6417-04 1.0415-03-5.0303"02
-2.5114-02 2.124902 I.0795-02-502152-02-2.5693-t,2 2*2832-02-1.0688-02-3.2052"02
-1.8994-03 8.2123-03-2:4198-02-3,3753-02 8,7118-03-3.2610-03
SPAN 4 cHORD 2 STEADY= 1,2050.WO
COSINE CoEFFICIENTS
1.2423400 7,6758"01-1 6780-01 1.1740-01-1.3123-01-9o3285-02 8.9736-02-4.3166-02
4.7550-02 5,4762-02-S 6047-02-2,5415"02"2.8998-02 5.3950-02 6.4827-03-3.3707-02
1 .6 22-o2-8.3394-03"4,2393-03-51300"03 2.173o-e2-1.3131 02-1.7508-02-5.2371-03
7,1466-03 802349"03-7.040S-03 1.2010-O2-6#0110-03"1#4993-02SINE COEFFIC I E TS

-9,7625-01 1.0403-01 1.2
4b6-01-2 2126"01-7.3

795-02-1*6345-01-4.64
59 -03 6.9424-02

-9-3400-02 3.4776"02 6.3129-03 7:037803"2#1291-02-4.0789-02 2.4843-02-2.8320-02
7.2172-03 4o7534 03-1.0973-02-2.2262-02-1e6288-02 2,.'3220-02-1.6970-02-1.0356-02

-2.4989-02 2.3262"04-6.5719-03-299085-o4 4.6294-03-5o2714-03
SPAN 4 CHORDo 3 STEADY: 1.0717+00
COSINE COEFFICIENTS
4.4963-01 ,3456-02-2,3113-02 1.0889-01 1.7004-02 2.1'/14-02 1.1169-02 1.4136-02

-1.0639-01-5:3970-02 a4566-02-9 4600-03 7#3584-02 4.3102-02-8.7931-02-3.8947-02
-5.7450-0M 4.5283-02 1.1128-01-25284-02 2.1506-03-3, 745-02-5.0018-02 7.3130-03
1.1933-02 6.1519-02 5.6549-04 3694-02-2.1095"02;1,536-02

SINE COEFFICIEIITS
-1.7907-01-1.7o07-01-1.5906-01-1,5639-01-9.7307"02 2.1396-02 2.6342-02 9.0315-02
4.3062-og-19449901-3*7597-02 1:4058-02-2.7820-02 1.0284-01 2,3038-02-2.3830-02

-3.2716-02-1,0252-01 3.1659"02 4 4045-02 4.6705-03 4s4070-02-3.0891-02-3.5992-02
-3.3781-02 2p8 0

6 8"04 5.4115-02 6.3574-03-9.3105-03-2o6533-2
SPAN 4 CHORD 4 STEADY= -9.9500-92
COSINE COIFFICIENTS
8.8545-02 2.5226-01 17002-02-2o6905-02-2.8211-02-3.2769-03 8.9155-03 5.1615-03
7.9514-03-1,.0162-02 2.5602-03 6.3093-03 1.0036-03-3.8267.-03 5.4993-03 6.2450-05

-7.383o-03 5.6060"04 6.7769-03-5.4648-03-1.8509-O3-9O334-04-5.1794-03-4.79c -)'
5.6189-03 7,673-03-3o1342-03 3,5130-03 6.3448-03-3.7929-03
SINE COEFFICIEI.ITS
-6.0061-01-6.4250-02 7.1578-02-9.5353-O3-4:4522:02:-i0975-025.4461Og .0''E;'

9-o3
3.66486-03-2.9450"031.2587"02 9:0692-03 1 1790-02"4.9902;03-4.9866- z,,'q-t4
1.9772-03-1..0195"02 1.1108"02"4 2796:O4-6.5972-03 290631-03 4.8269-. '* *t-

-4.3462-03 1.2799-03 4,6337-04- 58436-03 3.5874-03 2.1539-03
SPAN 4 cHORD T STEADY= -5.2357-01
COSINE COEFFIC!ENTS

-7.9665-02 2.801-02 9.7941-03-3.3593-03-6.3725-03 1.4941-03 2.8592-U3;.i,4455-04
1.1706-03 8..055504 2.0628-03 2.3176-03 1.6306-03 296175-04 2.1273-5 2.1280-03

-1.1364-03 4.8706"03 6.4884-03 3.4328-03-2.6707-03 1,7490-03-1,6357-03 4.9562-03
1.5034-03 1.4787-03-1.4458-04 5,0410-03-2.3900-03 5.5268-03

SINE COEFFICIEHjTS
-2s2812-0'(3.0271-02 8.6824.03 9.6914-03-4.3660-03 1.0240-03 1.6224-03 2.3124-04
1.4639-03 3.8227-03 3.3329"03 6.3064-03 4.7951-03-28931-03-7.5772-04 6.5209-03
26779-0g-2.1302-03-2.1474-03 4.2896-03-2.6924-03-6.7841-03 1.5857-03 6.7580-03

-9.8096-03-3.3a66"03 2.6719-03-2*6086-0S-3.3305-03 1.6305-03

I4



I

SPAN 5 cHORD I STEADY: 3.8522400
COSINE COEFFICIENTS
2.0919400 105 8 11*00 2.9130-01 5.0501-01-3.9004-02-1,3974-01-5.771902-9.646.02
-1.3519-019O'g406"02-1.2932-02-3.3734-o27.0961-0223939702 9.3866-02 4.2265-02
-5.6323-o-1,2288-02 5.4187-02 2.1286-02-7.2295-02-5.3138;02-4.8187-03-7.2273.03
-4.1520-02 2.i515"02 4.0744-02 5.4266-03-1.5099-02 1.1267-02
SINE COE-FICIEI2ITS

SPAN 5 CHORO 2 STEAOY= 1.1609400
COSINE COEFFICIENTS
2.2748-01 3.63:4:01-3 2215-01-1.9117-01 1.6325-01 1*9713-01-3.1060-02-1.1201-02

-3.0325-03-9, bB0"02 2.410-02 4.6282-03-9.4527-02 3o8611-02 1.3153-01 8.1431-03
-6o4468-oS-11217:021.3'480-02-3,6093-O2-1.2164-02 1#2793-02 4.2200-02 2.3797-02
-1.3501-02-9,4418-03-9o2455-03-3.9680-02-2.1732-02 2.5066-02
SINE COEFFICIE-ITS
-2.4403-01 7.4926'02 1.7887-01-3.8162-01-3,468-01 7o4007-02 1.1341-01 3.6621-02
6,6840-02-2,7779"02-8,0613-02 5.9548-02-2#2783-02-1.2342-01 6.1039-03 9.4822-02
1.7434-02:1.4412"02 1.4598-02-1.2096"02-4.8456-02-4o0312-02-1.0275-02 2.8816-02
2.54b2-02"7.7183-04 1.5776-02-3.3395-03-4.1172-02-3.2656-02

SPAN 5 cHORD 3 STEADY= 1.81864-01
COSINE COEFFICIENTS
-3s4178-01 2.2 b36-01-3.25 60:02-1.4013-01 9.7603-02 1.7576-01-1.1957-01-6.8889-02
-7.3469-02-1.20b'02 1.8852 01 4 9582"02"8.9640-02"7 5860-02"3.5698-02 6.7314-02
7.3391-02-1.3246"02-5.0218-02-2.4489"02 1.2512-03 2.3562-02 4.1121-02-7.9562-03

-4.6243-02-1.256602 1.2377-02 3.5705-02 1.0164-02-2.4814-02
INE COEFRICIEIITS

-5.1914-01-2.0836-01 17745-01-1.1459-o1-2.3937-01 15470-01 1.3532-01-7.8029-04
-1.3380-02-1.6750-01-49251-02 1.6154-01 7.4310-02-1.2855-02-8.5447-02-7.4803-02
k .3211-02 7.4409"02 1.7776-02-3,1357-02-3.4416-02-2.6320-02 1.6348-02 5.1677-02
3.7095-03-3.15b4-02-2.8456-02-5.1743-03 3,6051-02 2.0984-02

SPAN 5 CHORD 4 STEAD0Y -1.9193-01
COSINE COgFFICTENTS
"3.9314-01 7.0409"02 2.5496-03 3.6392-03-2.7981-02 1#0094-03-7.9245-03-8.4421-04
6.0007:03 7.74b104-2.1974-04-1.0170".3-1.0344O03 4.1036-03 9.9115-04-1.7013-04

-6$1496"04-8.2977"04-1,1422-04 3,45854-04 1.8544-03 194852-03-4.3563"03"6,9525-05
-1.7413-03 2,0535"03-5.2038-04-1.1668-03 8.2218-05 1.5667-03
SINE COEFFICIEmTS
-2.6g16-01-7 5 712"02 4.1631:02 6o0684-03-8.7412-03-5s8244-03-3.0011-03 7.3689-03
4.7052-03 3,6956-03-5.8810-03-2:7051-03 1.5559-03 2.8091-03 2.6170-03v2.5764-03
-1,4684;03:3.7160"05 1,1852-03 1.453:-3-2:0710-03 1.2430-03 6.3242-04 3.6152-04
-1.8165-04 7,3b82"04 9,6047-04-1:9318-03-7.8798-04 1.3296-03
SPAN 5 CHORD 5 STEADY= -4,3901-01
COSINE COEFFICIENTS
-1.6340-01-2 710903-7 3843-03 4.0004-03-1.0941-02 1.5422-02-2.6676-03-4.3488-03
3.1469-03 75b04"03 4:7359-03 2.9112-03 1.3975-02-24671-02-2.8420-03-3.4610-03

-7.8810-04 3.3R14"04-6,9932-03 6.8667-05 7.0719-03-8.3436-05-1.5762-03 2.3385-04
3.0705-03-8.3413"04 2.2771-03 1,7025-03 3.0090-03 2.5441-03

SINE COEFFICIENITS
-2.4782-01-2,369 8:02 2,4086-02 2.7757-o2-7.9328-03-9,5922-03 5.2043-03 5.1507-03
4.1839-03 5:6710"04_3.1119-03-1.6578-02-9.7995-03 4.0075-02 1.2444-02 1.9845-04
3.3750-03 6.7822:03 2,3900-03-2.0297-03 7.9301-04 3.3486-03 4.8541-04 1.2148-03
1.1255-03 1.3947"03"2.4436-04 3.8726-03 8.2530-04 4.5212-03
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NOT REPRODUCIBLE

TABLE VIII. AERODYNAm IC DATA - 14O.-IaOT, WEST-TO-EAST FLIGHT

BV r'' M.) n 11 3,* I')To'P i-r.r: plij ; ~r ' m TI-1- *It,

8B ArF r r III 10.m(f! ..1I1, 2'1A, () 1 3. iB5-.%~O cfl i.vcm .1'. LiC,;;Til I t'1-i I ATFl'II ,CrFrTV!-l N1

1.1 400b00 2.14A211-11 0.n.or %'I)STIVF TAI. cL 1k rlrc
ojIrr.rwro,l r 1!'i' l'iIC' rI'r .. CIt)i STATI""IS AT EACH nr iuic !j srAtl',
%mrms'IrrInt rf'om mri I LA111I1 EoirE 01t, T11r 0 MA'J o'1tT rlE1,iCCTYVF9.)lu.
c,!'i1f, I IY clt"r STFAI-YU 1.84340900

-2. 30h-02 1.21*3I-113-1.4710 62.. 187Ots. 615-02 t.370-0'42 .003- 2-8i.02;03

-2.t242-04 1.0761-13-11.4703-3.?20-0-4.;!7fi-3-.7a-03
STI'M CAFFF'CTFt1T'.
6.533n-01 u.21102-lin 5.Qrl53-01 1.1666-01-3.24i66-op 6.2fl6o6'0 7..724-03 5.6343-02

5~05P-03 2.4870-11' 301347-03 7.24t.7-0V 3ji00-.45-42aS5

-3.6172-03-1.15ft-2 7.7 0-.6OiA930-.3o5 2
SrIiAi I ChiA;.pP 2 ST-Ar'yn 5.4473-01

-3.0225-01 2. 1'0-011-1 .11)!3-01-2.678-02-5.5M8qt-on '.23n3-03-1.6233-02-2.065103
-2.0846-02 2-3386-13 1.7 t3-03-1.63fl-02-A.5j3'#-03 3.3'4p7-02- 1.6n2602-5.6135-02
-1.,i70'i-O2 3.4336-n;! 2.4504-03 1.7907-02 A.7'S63-03 9.07r;1-03 I.801025.881Q-03

3.51.27-01 j.0530-02 t.5153-01 'i.13S32-02 1.72q'f-V~ 11.45rti-02 2.608-02 t.7<)70-02
1.1110l7-02 7. 3lflq-,03 £ .7632-0 I.4;02.3~00 3.37, '3-0'f-1 ,6562-02-t. 3Qfl'4-O2
'4.761'6-03 3.72115-032f90-4,93CI3305183 7.4678i33-1.4612-02

sr-wi~ I clint'P, 3 'jTEAI-Yf 1.7A20-01
e~tCl Cn.r1-CTFijYp,

-n21-42815i314130 ?.5970-03 1.3A8180,, 2.630-03-6.7900104 .4200-03

2.52A7-03 3.1J290o1" 1.4623-04-5.c)407-03-1.25~32-03 1.0110-03

Sir CnrrTC1NT.I -8F. 3347-04-is *3646-0l3-2. 72Q0-04-2 .5420A-. 'A-04-5. 04 Nb-03-3. 410i-03-3.8q67-03
-3.31i2-o3 1.tIS5-ol, 7.7679-04 2.2r,07-01-1.5993-0 S.4)118-011
SPAm I C101'r, 'I S Th.A V 0.0000I0.0000 0.0000 0.100() 0.0000 odIlOCo O.0nnt0 0.0000 0.0000
0.0000 0.0000 0.000f0 0.0000 o0000O 0.011~0 0.0000 0.0000
0.000 000 0.0000 N 0.0000 0,100O o.ofno 0.0000 0.0000
0.0000 0.01100 0.0000 0.n0000 o.tooo 0.on')()

~iimr cnrrr7CjrwyT^
0.0000 .0000 0.0100 0.0000 0. oc0l 0.Ofno o.0000 0.0000
1.0000 0.0001) 0.00"0 0.0000 o000 0.0on0 0.0000 0.000
0.o.'f0 00 0.0000 0.0000 0.0000 0.00o'i 0.0000 0.0000
0.00.' 0. 0000 0.000 0.0000 0.o000 0.0onO

sr'N~ I Ci'ht 5 StiEAr-It ;!. 0(79-01

8.o3-0.4F1~-l22.!564A-031_27!;-0j I.o7W41,3-j.?3.%6-03 ii.0qt6-05..8.6213-oj.

-lS5-4177-ii57~-4t18-1-.81-e-.3i-' q.2SQ2-04 Q.027 5-05
8.006-0 o.660-1'31.5b411-03 Q.7413-04, 7.1062-U(,-7.c)35,-0'f

-rIlr C,)rrr!CTf-tiTS
'I ~~~~~3..2n4-02 7. 3"32-113 1,703.6Q0' 06~f1.),-3I*'2~0l 8Q0

1.*11 3CI.Q4)3.77(,3-111 3.1131104 1.3716-04 I.L0734#-03 1 .63,-,0-04 '4.f?c14-01;1.*310-03
-2.20?Fk-045.A66-""l-7.7723-04 1.298b-0% 1.or t I00o-0 3 1.371;203 7.8203-04
I .t200-03 5.!;nn3-,)hl2 . 773-04 1 .74'r-04 'lo0'-. &-'
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TALiLE VIII -olilu~

SPAN 2 CIIMlV I STEAYU 4.1490aO0
eiircfwrricTiieys

*2.097-01 1.58AS60fo-l.O04-0 2.4764-o1-2.5134-OL I.93p3-01 2.83'.-02-9.7 4B-02
5.7'13-02-7.1867-02 7.8027-O-7.9187-02 2.2220-02 1.0234-02-3.2031-02 3.7803-02
-5.5312402 6.5381-02-3.5078-02 1.666%-02 1.4064'O2-1.320l-02 2.4319-02-3.8681-02

* '1.3270-02-7.0032-13 3.2565-03 6.3751-03-6.9985-03 3.3273-02
SINFr COFTCIENTS
4..836-01 5.6924-01 3.6907-01-4.0758-01 4.0505-02-1.0826-Ot 1.385-O1-8.0024-02
1.1718-01 2.9021-02-2.8150-02 7.145%-02-2.9603-02 8.87n-02-4.

6
93

8
-02 5.%38Q-02

1.6075-02-2.777-02 4.0714-0O-2.6310-02 4.8098-02-3.253L-02 2.R9Q9"02 4.0067-03

-1.6223-02 2.5976-02-1.2364-02 1.2877-02-L.8484-02 1.4niS-O
sPAN 2 CHOIfl 2 STEAYN 1,667Ra00
CiSDIpr corrcTEIJ$s
1.J782-01 6,6400-01-3.600-02 7,226r-029.0166-02 8.02nO-02 2 . 0 2 7q- 0 2-4.611L-02
2.3246-02r9.6724-03 1.0238-02-1.4213-02-6.047-03 1.41p

3
-02-1.

4
746-0

2 
1.2418-02

-2.1891-03 5.0931-03-2.023-03-3.3.19-03 L.1225-02-5.3649-03 5.6827-03-3.4853-03
4.3398-03 2.2936-03-1.4148-03 7.0706-03-8.1818-04 3.89r,4-04

siNr CorFFTCIENTS
-1.8381-02 2.0987-01 1.5258-OL-1.7657-01 1.5114-O3-2.SAA7-02 4.9340-02-1.6Q82-02
3.1736-02 2.1651-02-1.3732-02 2.686A-02 2.3043-03 1.9544-02-1.453"03 7.8296-03

1.7407-02'5.6798-03 1.9369-02-4.9624-03 2.3779-03 4.lIt-04-6.0600O03 8.2434-03
-6.5607-03 q.9062-011 3.09OS-04 2,5734-03 3.2855-04 3.2147-03
SPAN 2 IIONtl 3 STEAPYII 1.414S&00
cnSlmr CrrIcTEr-JYS
1.0701-01 3.474-01-5.9339-03 2.0535-02-5.4806-02 4.8337-02 1.2665-02-1.

7 6 1Q-0 2

-2.7277-03-2.2539-04 5.7945-03-9.1742-03 1.0403-03 5.58,7-o3-4.3751-03 8.3118-04
2.5289-03-1.0211-n5-89980-03 1.1900-03 7.9408-03 1.95pi-03-2.AV21-0

3 1.855-03
-1.3962-03-1.9682-013-2.6614-05 3.7201-03 2.6643-03-7.013,4-04
SINE COFFFICIENTS
1.5106-01 9.8864-02 1.0.6-01-8.3167-02-1.7693-03-7.7A9-03 j.33QO002 3.3000-04
2.0397-02 6.0711-03-1.274-03 1.2708-02 4.5386-03 2.314Q-03 2.9261-04 6.4200-03
7.8222-03-3.0478-03 ..4285-03-5.8666-04 1.8263-03 5.2fn3-03-4.35G5*O4 2.9310-03

-'.5253-0-2.1487-03-7.5452-0'-2,5031-03-9.9566-04 5.14-
5 03

SPAN 2 CIIOWN 4 STEAnY# 2.3900-01
CmSTlC C{"f' FICT£1-1TS

-1.6427-01 2.5050-01 2.B126-02 L.1419-02-2.4656-02 2.12AL-02 1.0006-02 7.5032-04
-6.8432-03 1.o082-03 t.2563-03-1.846%-03-2.4350-03 2.4613-03-8.R062"0q'

4 .7lO?- 03

2.6440-03 1.3220-3-1.84 28-04-3.1407-03 1.6714-04 2.7n3-03-5.5920304 5.6405-04
7.O377-04 1.8619-03-5.2085-04-6.0527-04 9.9270-04 4.72AT-05
StNF CnrF'rTCIENTS
-1.614-01-73921-03 2.1577-02-4.2443-02 8.69l-03-2.8208-03-2.7250"03 2.8406-03

7 .1094-0 3 1.9637-04-1.3631-03 1.3469-03 7.6220-03-2.6314-04 2.5707-03 1.5441-04
2.0742-03 2.2065-03 1.2903-03 8.5527-04-7.4683-04 8.614t1-0-2.1226-03 3.0938-03
2.104-03-6.0585-M4 0.7673-04 1.1129-03 1.9126-03-8.707t-04
SPAM 2 VIN'P 5 STEAr.Y# -2.4270-01
rr.itir coWrriC1TlIS
-3.1236-02 7.4330o-2 1.0006-02 A.5207-04-1.028-03 3.79n

5
-0

3 
1.4632-03 2.0652-03

-2.6638-03 2.8309-03 1.5405-04-2.0732-03 7.1969-04 O.o5j6-04 2.2102-03-4.2874-03

2.3174-04 6.2183-0# 1.QS50-03-9.QS06-04-1.7154-03 3.66Q-03-5.7817-04 6.6335-04
-0.4700-04-4.0614-11 2.2213-03-2.3120-03 1.4421-03 1.022-04
'INr COrFFTCTENTS

-2.2332-01-2.3622-3-3.5269-03-1.3183-03 4.0028-03-1.8676-Ot-'..5123-03 9.Q386-04

2.4172-03-1.2651-413 *.26t2-04 4.2671-04 2.7231-03-1.5372-03 2.3551-03 1.539-03
-1.3254-03 4.8f07-"1-3.306A-03 3.47Qo-03-6.0879-04 3.33c.-04 1.4111-03 5.3615-04

2.6113-03-.244-011 5..5933-04-S.p649-04 6-9604-04 .A370
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TABLEVIII- Coninue
SPAN3 V~iM STDY# s6Ml&I

SIN SOF CIEtSDI S~CW '.270

1.860040 .69700 5.706-02 1402-02-5.6260-02 555.1a-0Za..6390-OZ.0185-0it
1 585-02-1.20-02-3.0809-02-.3192-02-3.4757-03-3,36p9-02-d4,367-V O.S982-03
-1 796-O2-3.9379-02-6.247023.7336-02-2.1563-02-1.L349-0S43-o-.2-a

-4.029109-70 6 e4-02-2.3123-02-1.3913-02-1.4669-02-1.97,2-032 .6-0 *73-0

-4.034379.1519-055-3 .0938-031.3036-0l-1.79L35-1 .154S1-1.*47-02 1.1341'- 03
i.SSS- .246-o023.18019-05 354-02 1.05-03-1.3642-0237-C6.0-3

1.293-0 23.095-012.7427-03-1.7334-01 2.1563-02-a.137-014 .A

SPAN 3 C110pn 2 STEAfl,'U 1.0838-01
cosiC C(rrCTE11TS
Lo9775-01 81297-01 4.1139-03- 6.4864-02i .0726-02-2.952A-02 4.1375-03 3.6L26-02
-3.0390-02-3.1084-02 4.81-03-1.*76323-9-.662-03-6.13t2-03-i.304-03 6.5230-03
2.8674-~03-9.7252-04-30750520403 3002.8005-0S-7.6r51-0 .6716-032 .4510-03
65.786-03-4.09A3-03-5,2017-0431.44-02 1.0192-03-8.62%-04

SIME C0CFFc!ENTS

-4.1702 3.5334-02 6.257-02 1.7914-02-3.240132 2. i4,
5 -02 1.3337-02 2?.1384-03

1.8280-~2.4233-03-2.33003 L.5127-04 6.1738-03-1964-03 9.0697-03-1206-03
-4.900-03 3.8883-03-1.530-03-3.9370-1483960-03 1.2S255.03-6.9251-0'.
SPAN 3 CIIOPOV 4 STEA!nY* 1.28M900
cnsflI f tr!cimFrs
3199-031 .01-01 .10 2.663S -02 12-3.517L202.3134-Z 17-03 60 -02 1750

-. 249-03-4.10849-03 8.3011-043 .6287-03-1.7293-03:9 t471-04 3.47604-3 501-03
-1.986-03-5.3357-0473.50262-03420 2.8005-031:3674-05-2.6186-031 6.0613-04
1.71*86-03-t.659-0435.207-05 3.~747-05-5.0346-04-1.795-05

SIME CmrFrTC!~N7S
-*.'7161-01-9!.0834-02 8.20602-1.0981-021.112102-1,75,2-02-2.8335-03 4.63s-03I .8282-02 2.51604-n3 3.13903-1.1127-04 6.9138-04 2.96,4-03 329*732.6109-03
-2.6300-03-2.2110-043 .3515-03-1.397-03-1.33089-03 2.65,2-03 1.2755-03# 2.697-03
-1.0932-03 1.12'i-03-3.40-04 2.3910-037..9804 4.1 017-04
SPAN 3 ViINTr 5 STEArlWN -2.2170-01
C8S!NIC C(WrryFCTvS
-3t.129-03 5.03202 3-02 703t.1220-03-4.5171-02 4.31364-03 1.02600 575-03
0.4o95-04 1.1061-03 2.5574-04 3.627-03 1.23-03-9.14,1-0 . 50396703-7.6504-05
-2128-f03 447257-04 2.250-03-L.059-03 1.5810-03-1.38n703-1.7o88.04 6.0613-03.
7 .4740-1.185-03 .I310534.627-011-.346..0 t1.75n?03

simr cnrrrCIENTS
-1.5570-01-1.1a02-02-5.9127-03-9.8378 98-03 2S3052.O8g'.03w3.4214-03 2.69-03
-2.3625-03-2.2541-9333 1.20-3238-03 4.030 o 30-0-2103-05 380 .67902-03
-1.1895-0- 1.001-14Y 02-03 1.7500 77621-05.568'-04e 1 .290-03 .670 .140

-2.278-03 *..3723-o3-2.2250-03-1.0059-03-1.5610-05 1.40,7-05-.0
8 0 .480
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TABLE VIII -Continued

SPAN 4 Ci8,ri I STEAnY# 3*?SQQ0O
cmS!M1r Cn~rrIc!IVITS

* 2.0476a00 1,5019liOl 1.8422-01 3.233%6-01-1.9702-o1-7.0542-02-2.1020-02-4.0690-0*
-1.09)6-02 1#724L-02-9.1046-02-5.4869-02 7.91*5-03 6.43 0 -02 6,A571-03-1. 3788-02{ 1.6008-02 3.7613-02 4.6565-03-1.9309-02 1.0507-02 1.60*9-02-L.1713O02-4.0024-03
3.2463i*02 6.9130-03-g.tRQ4-02 O.OL47-03 2.5404-02-4.84.35-03
SIME COMFFc!ENTS

*-1.6729100-1.1049-01 6.3047-03-3.0514-01-9.1696-01-5.88A5-02 6.3013-02 1.0173-01
-.723-02-4.4623-02 6.8065-02 5.5311-02-1.0264-02 2.449a1-03 1.7918-02-1.U,09-03
-. 303 1.5439-02 2.0411-02-2.11174-02-1.45ge-02 3.06Q3-02 9.0972-03-1.4258-02

-5.2369-03 2.76541-02 7.6240-03-2.0823-02 S.260a-03 2.70q5-02
SPAN 0a C1I01P 2 STEAnYO 9.8028-01
cmsmpr Co~rrICTEvS
1.3530100 7.8915-01-1.A164-01 6.5023-02-1.0137-01-7.12*1-0* 6045-02-1.3510-02
7.1105 -03 4.7700-02-3.4233-02-'4.7332-02 6.4499-03 S.9972-09 4,1709-0'4-5.5356-02
2. 1016402 L.4951-02-1.4770)-02 1.0436'02-9.5479-03-2.46n6-o4..'4378403'2.4 836-03
n.9736-03 1.6963-03 1.1215-02-6.8452-03p-3.8983-03 9.39f,4-04
SINE~ C0fFO?cIENS
1. 1260W0 3.1550-01 2.2570-O1-2.2306-01-5.4271-02-9.74,0-02-*.7053-03 8,7143-0,t

-5.6545-02 3.8218-03 5.828 -02 4.2863-03-3.031-02-1.624 3-02 3,7705-02-4.8232-03
-1.0516-02 2.6881-092.11 ;-39470-05-7.1900-04-1.6LAS-03 4,6313-03-1.0613-02

-1.2327-02 2.7900-82 9.579-03 2.140-02-1.85202-1.03ag-03
SPAN 4 ClIniAP 3 SEADYN -1.453-01
(c8s1r CfnrtCTEINvS
5.5192-02 7.6730-02-5.9357-02 2*243-01-2364-02:9.81p3-02 6.2809-03-3.6871-03
-2.3723-02-1.4421-02-1.9610-02-9.8881-02-1.163-03 5.1760345-02#51-2451502
-2.8665-02-3.053-02-5.4600-03 4..365--03-4.1427:02-6.3806-024.7.37-02 1.399-03
3.596-03-1.930-03-62033L-03 4.713803 L,.0502 61366P-04
SIME COrFFPTCIENTS
-3.268-01 3.29-02 5.262- 3.0401 2.S181-02.9.5aL-8O$ 7.504-03 6.498-03
a..02413-02-3o285502-.1761402 3.293-03 0.73-01 .fln-03 1,24003.4233703
-5.7165-02-3.033-og*5554:02 9.6308-093 7.21-032.24a80-32 1.36501-02
2.23211-02-4.7934-ng1.57-03 1.6760-03-1. 1281-03-t.03,-03

SPAN 4 CWlnpr' 5 MO~rM -15523-01

-8.4512-02 2.120-02 3161O-02-2.*7941-03-3.067-02 3. 0 60-03 103716-03
1.0747-03-3.63-03-181-0-4.3083-04 0.13-03 2.30A6-03 %4.351-044-3.9361-04

-788751-04-3.059-03 3.600~-3 .36-03-5.1437-03-64q03o 3.99337-0 131996-03
-45969-03wi.33601-03 6.140-03-4.7143-03-53.5,4-03 6.1366~-04
siNE corrOICIENTS
-5.166-01-.2.89-09 5.2622-02 5.045-03-9.5181-09-98306-034.350-0 '8.49-03
2.2244-04-4.9985-04-1.7814-03 6.99-04 1.093-03-7.27.2-03 2030-03-1.937-034
-2.7959-03-3.0183-001-2.51436-03-51?3 1-03 7.25 3 -03-2.410-03 7.2012-03-9.032-04
-5.0709-03-8.2222-04 2.90-03 2.2186-03-7.1810-03-6.4750-03

SPAN4 C~n~D 5 STE~YX 5*543-15



TX13LE VlIT - Conclude(I

2.0277&0%) 1.30241if 2.266l1-01 E.19.23-01-1.4AF17-02-6.7er.8-02 11.5603-0Z 5.7308-02
-~.061~022.8O3I122.7 0--3635-02~. Ai1 ~O-Fj* t,74Oa2.9560C7 7. 254 3-03

-@.235023.~2fl~'6.541-0i. 7.ft0 0 R-02 2.4*-~~~r~3IIAL0 4 -Cla 7 . 26!i 1-0 2
-2.034nl-0 3 1.230V3-0;- 3.,95C0.0 63Q0-.A3 31.22O

I .15 bf)& 00- i. 7 7 2 0- 111- I1 127 -0 1-3 .47 1 1-2.1 76 2 - - 19;I 05~- 0 t - 11 -02 6.5307-02

t.. 2352^-o2-?.6"'21-113-6.I8240-03 41.6261-02 ~.0'-21 I4-22~~-23.6235-02
I .002n-2,7 4 &2-.4-0 ?1.1073-02 3.'O~10(17-02

SPAN~ 5 CIirtr' 2 S1iEAr'vN 'n.'433-01

p.3623-01 275--1.f7-1.*F- 6.7003-0O1 2.0,tP8-01 2 .4.780-02-1.200Q-01
-6.3o~l-.2-i.7o5-n I.7007-OL 10'47A-02-1. 7850-OL' Si. 1a 4-021 I., 380-01 -1.q770-02

-1.1524-01-3.7CI47-112 3.0fl55-0 2.234'",02 2.0762-V222~20 1.41'I02-9.476q-03
-317-227'9-l-53-A0 1.0640~-02 2.0~66-02 2.1-uq 1-02
S5mr C#rrCTENTS
-2."5 70-01 5.85a6-'1 .W60L228-1Q1~40 2.'qoij4 -02 2.2152-01 9.9327-02
-4.5270,-02-5.'71-"12-4.t')SS-O4 2.6907-02-7.078~2-03-7.3403-02 3.0614-02 1.2202-01

8 .014j4-03 2.61565-02 1.1734-OP
n.'77-3-21~6-"23.1IL-'-t~74-022.7311-03 2.0707-OP

~ ~2~:I;~ ~TI~t'r~ 1.3086-01 2.2741-on Q7-O23,S7-02-.9725i-0l

4.A642-025O6-2-.Q 14-005-ik q 720 .48~34-02 7. 348'4-Op
-S7I36O-02-7.246.i)11 .4AS5-03 4.18514-02 331-:-.98O-,520-,110
2.5644s-02 5.14- 3tI70-5'600-.~20 .Ano2-03

s~tlr c~rrrTr-ICNY5

-2.036.3-01-'1.2131-113 1.2435-01 7,5-2q4--31oI2Q-,22lO .5078-02

.4j2041 .1~2-'l-5,40~04 .7!~302 .~4'~-'i- ,~6- 220S2-043 1.903-02

rIAN 7S i .04 042-l-7 50 it *T~ry -3.43001 :4-"' ?,
s,%,Ilr Crr-jCj1EN7
4.2*o'3-031.4888-2-'2 .694)2-03 1.~8-3j3 20-4.7,60-.4f-21 .035-02

-4.t)34-042 . 20-I12-23. 40fl-04 1.76r,3-042. L96~-0-6.ob20'
1.r41%i n-2.Oh2Sr' 7.i S7-y -5.n77-024QI j4OP.7D0
rAIuir crrrTcThI98,
-2.0043-01-4.7243-112 82II"~-03 4.3326-03-t..54325-03 5.433-03-2.708-02 1.0031-02
2.~055-02 1,Yni-.9oQ f'6i0 . -23llo-0-.4A5023.!7-01

3.82-a.nJ28-"31-.177503-.-022.141-'-6 2.377 -03-11 l603.8AO
Srvi 5 oivr s2.27Ql-l" -5.7751103

r"Imr crrTc'FrjIs
-1. I072-01-1.10i16-12 I .O67t-03 li.3326-ON-1.598503- 5.43;-35 63-03-5 1.00~81-01

: .54-0 .3A,0-03q4760-.39i0

-2.b5E-3-2.17-f3-2327.063-02-06.9.804 2.0171-02 7.980A1-05 1.0255-03
n.',7n3L-O4 1.1313-112 5.2463-04 11, 073-05- .7 3 c,8-05-7.P3o-04 5.7763-03-1.4173-01
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TABLE IX. AERODYNAIC DATA - 170-KNOT, EAST-TO-WEST FLIGHT

suD"Sl Itt. a 24 *to 'PmTor lf.Isc Plii r "TIT tit
131,ArrF 1ITCH IlApm0)NICS

1.5546901 4.91344')fl-8.4462400 SCOI LECTIvfl. Lnir)ilrTl.Ili1.,jA, I ATEIAL.":P~~v-
RvAfOO rtApI'il0~ AiiL~ti I1IA4'HCS
1.9927&00 3.9739-01 0.0000 %1'05tT1VE'TAIL nIm; -- tjEGI'lE'

0jrFElrtITlAl. PSS'IrE 1IAIOI.NCS FO'P CINPil STATIPIIS AT EACH or (HE S('Atp
%mrASlIIN rflnm Ticl LEA' IIIO VICE 0A0 IC i ll-AIJ Pn'l1 rEsI.ECTIVl.YU.
5IrAt I ClIniI'l I STEArYN 1.1983&00

-1q04158-0 1 4302-oI-7.723-0L-2.5942-OL-1.R06-O2 t.267-oa-q,0171-02 3.448q-02
1.626-02 1.0327-02 6.5025-03-3.22-039,6221-03-5.0 t'2-0-.IL38-03 8.5788-04
-5.703-03 5.0310-03-1.43-02 2.1,84.16-0.66-6.2.6-03 l.9925-0-.37o-ol
-5.226-03-4.96841-03-2.6515-03-2.5534-03 6.905-031.314o6 -03
sriNE cnrCTENTS
2.061-01 2,726-01 2.57o0-01-87.02702-.0768-1~0 t310~-02 2.57-02-5.563-02
-1.6104-02-13.715-02-L2ol0-02-8.5968-03-7.4224-03-a1.-037-2.43.98-03 4.0I'-03
4.797404~ 6,0961o-1.2.653-3-672-0I-6.8672-05-tI.8-02-3.411303-1.6221-0

-4.1841-03-4.611-03 5.3453-03-6.0911-05 3.08642-03 i.j5R-03
SP'AN I Clii'rr 2 STEA'YN 4,6780-01
cmglmr cirrlIctEIvS
-.1183-011 3224-01-L.63-0I-9.D963-02-3.7848-02 8.31117-OP-1.5171-02 1,2184-02
1.9120-02 513029-03 6,5025-03-8.2903-03-6.6184-03-5 6o62-03-3.0733-03-3.410-02

-1.7700-03 5.0765-flS-5.3943-03 2.591-0i-O~31283-032-250- 2752- .1913-03
-7.5050-1.1770-o3 3.4185-03-1.26'06- ,405-03-3.4868-03
SINE Cn)rrr!CxENTS
2.0562-~01 3.233-02 1.670-OL-7.0I470233.57q802 3.0i7-03 2.0686-02-2.035-02

-1.4504-02-3.7135-03'-1.8101-02-8.596-03 6.21-03-1.4-07-3 9201-02 3.01-03
0.153-03 4.7967-113-1.7600-03 2.091-04t-2.306-05- ,158i-053-.4917-03 2.9234-03

-6.6443-03-1.2608-03.860-02-1.6372-0232.528"-03 1746-03
SrAN I CHAin'r 3 STEAVY1 180.00
cmSTNFr cOeirrFC!ENIS

-1.0400 -1.08000 0.0000 ;0.0000 0,0000 0,%1 0000 0.000 0.00

0.9802 0.000902 0.0008 0j.0000 0.00 020703 .66-00570

SPAN I CIln'P 4 STEAPYN 0,~8000

000 0.00 0.0000 0.6 1 .00 0.000

01.63-.00 66-00 3-1.0000 0003- 904 1.000803 1.6200 090-626

-1.1915A-04-1.6303- .01 Q-04, 71241-1.0287-043i, 154.;-8.?456L8

3.430-0-n,9610112.3Q2-3 247Q-04550-422~O0 14640 .070



TABLE IX - Continued

SPAN 2 ciminrl I STEArlN 4,7725,00
mcntir COV~r!CTEtITS

3.5886-01 2tq252&OM-1.077900 3*0307-01-2.3727-01 9.24 6 -02-,C349-0l-.20t2-01
-7.3617-04-8.4920-04-7.7934-O. 4.0506-02-504q6-02 2.9282-02-S.6680"03 1.1381-02
2.274n-03 1.3671-02 1.0562-03 3.2678-02-3.3773-02 4 1828-02-3.541-02 3.2025-02

-2.8650-02 1.2830-02-1,7567-0' 9.1328-03-.25'-02 1.29,3-02
SIMF CnFFFIcIENTS
4.9567-01 1.224808 1.35800-6.0344-01 1.2426-O0-7.9076-02 2.3082-01-1.0683-01
-2.800-02-7.7081-03 1.6900-03-4.1056-02 3.5206-02-8.510-02 3.A?378-02-4.9115-02
6.3M83-03-2.56AS-o2-e2.962-04-I.2825-03-2.4 91-03-5.7976-03 L.0123-02-1.1098-02
2.4122-02-n.1665-03 1.8008-OW-3.3055-0Q-5.4594-03 8.7333-03

SPAN 2 CIIOIIF[ 2 STEArtYm t.233&00
CnSlH CnFrrICTEI-IrS
3.1961-01 1.2757a08-4.4302-0L-7.6088-02 1.3025-02 5.2431-02-L.7461-02-4.3483-02
3.3540-02-2.6101-O3-2.5056-02 Q.624q-03-6 4617-03-77 00o-04 1,4277-02-6.5255-03

-2.5207-03 5.1948-O0f 1.4M25-02-3.74Q9-03-4.7A94-05 . (Oo9-03-A.3LtS-3-9 .7 630-3
2.3863-03 7.1919-03 3.0449-03-1.0802-03-4.6445-03-4.4Sn6-03

S1Nr ClrFFTCIENTS
-1.78 29-01 5,2018-01 6.nOO-O-4.1142-01-1.8270-02 4.22a

8 -02 7.0980-02-2.1608-02
-3.6989-02 3.6121-02-3.4956O03-1.46Q4-02 6.0133-05-t.8418-02 7.7414-03 3,LqO0-03
-2.305Q-03-6.5619-f3-7,O0O-03 2.7527-03 2.9923-03 5.3n 3S-03 7.2488-03-3.85t-03
1.0714-03 4.2441-03 8.5747-03 2.5766-03-1.7599-03 2.471-'04

SPAN 2 ClInlrP 3 STEA"YU 1.5831900
cASlIEr C'WI'rICIF.IJY)S

1.3964-01 6.5127-01-1.8122-OL-5.4681-02-2.4686-02 4.640-02 4.56,4-03-3.5030-02
7.6772-03 7.7846-03-1.0305-03 2,5103-03-1.3304-03 93567-05 2.6334-03 1.6q23 -03
-1.8535-03-5.2507-03 5.5020-03-1?.7049-06 9.9842-04-3,2128-03 1,2410-03 4.3784-04
-5.6905-03 7.5569-04 6.0370-03-2,1862-03 L.-069-04-3.84a7-03s5Im cnrflrTCIFNTS

1.9357-01 2,1102-i1 3.A881"OL-1.7'02-01-3.707-02-i.0510-03 4.610-!02 9,6184-04
-3.0440-02 6.8360-o3 1.920803-.3726-0-Q(.667-0-3.99')-03-1,994)-03 L.3234-03
3 .06 10-0 3-3.' 3 ?7 -03-2 .O478-03-tL.75 3-O-L.49)'0-O3 --i.051 -04 2.9016-03 2.1982-03
-7.7300-04-6.5659-03 1.2434-03-2.193L-03 4.0903-03 1.1065-03
SPAM 2 clinPri 4 STEAM Y 2.9608-01
erSn IE CmrrrCTEIIrs
-. 6812-0J 4.11107-01-2.9Q6-02-2.6129-02-3.1692-02 2.6235-02 1.6907-02-8.6634-03
-3.5682-04 5.7083-03 3.1925-03-6.5668-04 2.6990-03 6.594-04-1.4317-03 6,3370-04
-1.1503-03 1.6816-03 1*6105-03-8.4667-04 2.6705-03-2.4la0-03-2,4271-05 6.1104-04
A.6131-04 2.3324-03-1.76QO-03-4.1650-04-i.8893-04-6.7245-04
simF cnrFF~clENTS
-2.3039-01 2.5502-02 1*5832"0L-6.4467-02 8.9594-03-1.2335-02 1.9288-02 8.9155-03

-1.0667-02-X.0577-n)3 3.8078-03 1.3407-03-2.4538-03 1.78,1-03-7.9107-04 5.6083-04
-1.0135-03-1.6816-03 7,8811-04-t.254A-03 2.0948-03 i.2303-1@5O10-03-T,3272-04
1.0526-04-1.1521-0t 1.0061-03-2.0286-03 6.3431-04-t.6102-03

SPAN 2 CiOi'pr 5 STEANY# -2.6337-01
rMSI lE crrrjcI~uirS
-0.6094-03 1.15n4-01 1.1843-02-5.7187-03-c.2077-03 6.1274-03 6.600-03 6.6040-0O
-7.3581-04 4.2037-05 2.7349-03-1.3286-03 2.2495-03-1.1916-04-2.190403 2.3284-04
-2.012n-04 1.5013-03-.q171-03-1,7734-0" 1.7155-03-t.31t1-03-1.1317-03 1.5036-03
1.9337-03 5.0786-05-1.A781-03 4.1324-04 1.0974-03 2.0379-03

S!NIj CnAFFcIENTS
-2.6818-01 L.4077-03 1.5463-0.-3.381'--03 8,9460-03-6,5003 -03 1.47214-03 2.6025-03
-5.7282-05-2.8664-03 8.7875-04-1.lS82-03-.A454-03 2.89n2-03 3.2435-04-t.9570-03
-1.3834-050776-084 -.2286-03-2.0535-03 5.6025-04 1.257-03-1.1583-03-7.6596-04

:154



TAPr. ' ry-

SPAN 3 CIIAflPP . STFAym 5.1823600
e'mSImE CoErF1CYElIVS
2.2570100 3,1470&OMf-5.1358-01 4.70Th-CJ 1iA82-01 1.67o~6-01-1.0173-01 5.8350-02
1 .4786-0231681-02-7.48,)403-.5033-02-3.9007-0' .7$O-.3010-.170
6.5171-03 5,8"~5-03-3.4509-02 7.8900-031-1.2573-0. -5,094.4-03-7,2155-O3 1.4467-02
-4*6724-03 1.7131-02-1.2802-02-9.022-05.1281-03-1.3L33-03
SINE CnrFryC1ENIS
-5.2157-01 1,231410fl 1.0522&00-6.3274-01-1.7517-01 2.3778-01 5,75l3-02-7.532Q-Q3l

5.962~0-5.277.022653-03t.1-02122~0327fl6026.0808-02-2.44,32-02
3.0979-02 1.5172-02 3o6989-02-2.1-02 2.14AB-02-1.89P.0-02 1.0348-02-1.0370-02

-7,4861-04-go0604-03 4.6902-03-1,2918-02-1.0903-02 1.5720-03
SPAN 3 CII0i'r, 2 3TEArIYU 2.1432-01

* cmsimr corr'cttvs
*1.1562&00 1.3887D00-3.56iQ-0L-7.2984-02-7.9698-02-4.12I0-02 1,4928-01-t.9936-02

3,396fl-02-5,2807-02 8.6209-03-3.2444-02-7.0769-03 1.5901-02-1.0I114-02 4.6'4Q5-92
* . -1.3014-02 2.6046-02-4.0707-02 1.0527-02-L.0177-02 53,1263-03 1.2110-03 I.S618-02

-7.6344-03 2.9235-02-9.8727-03-1.0174-02-8.018--03-38c16-:03
SINE C'nEFFTC1ENTS
-1. 3979&00 5,0005-01 1.3156-02 A,8141-02

*1.5721-02 3,5807-02-3.9840-02 3.7051-02-5.FS721-02 1.78Z7-02-4,3910-02 1.3409-02
-2,8O5q-04 2.21139-02 5.2531-0O3-1.0736-02 2.33-3Lo(70-,450 5.6654-03
-1.0692-o3-6.1727-03 2.6606-02-7.5301-03 1.0790-02-2.0367-02

* SPAN 5 CIINPt' 3 STEAD)Y# 1.563r,#00

2.6394-01 8.1040-(11-1.8544-01-2.M748-01 2.5010-01 8,3947-02-1,6072-ol '.8306-0 z
-1.4270-01 0.8226-02 1.3071-0L-).5'408-02 2.4625-03-3.3271-02 2.3541-03 4.4794-02
3.784A-03-1.3678-02 5.085S-03-1.164i-03-3.350'4-02 3.69n3-02 1,1060-03-6310
2.6050-02-4.1956-012-2.5604-04 3.0831-02-1.0887-02 6.05331-0!
simE cnrFICIENTS
-4.16'49-01 1.3298-01 3.0604"0L-3.5456-01-2.3493-01 2.87o?-01-2.9178-02 2.8247-02
-3.3893-03-1.8608-0s12.2862-01 5,26Q3-02-2.0410-P 5.3480-03-546513-02 4.6060-03
2.,1219-0 8.8411-03-1.4151-02 2,1004-02-2,2470-02-2.5048-02 3.990-02-t.6706-02
1.6027-02 L#29114-02-4.7072-02 1.1164-02 8.3027-03-'4.4909-03

SPAN CIIltf'f 4 SEAflYN -5,7183-01
rnSI~r COrFICTE1lTS
5,5642-02 3*4A9901 4.9569-03-3.173'1-03-7.3104-02 2.9052-02 3.9419-02-2.0415-02

-7.4937-03 t).8424-03-1.?218-03-3.4748-04i 4.9164-03-4.1153-03-7,7982 04 1.6645-03

1 .521Rl-04-A.9753-04 5.30-04 1, 1859-011 5.5284-04-7. 1955-05
SINE CAEFFCIFNTS
-3.5234-0g 1.8136-112 1.t472-01-2,2027-.02-2.7132-11-5.2074-02 2.18 -02 2.4717-02
-1:6450--02-3.0566-413 2.3071-03-1.5874-03 4.2682-03 2.285 7-03-3,2485-03 6,0910-04
7.0283-04-2,5912-03-L.2007-03 1.8825i-03-5.6j223-OS-5.432 -04i 1,1514-3-t.46,30-03
fl.594M-04 4.(1374-04I-2.3657-04 3.9'440-04f 9.2572-04 53942-04

SPAN1 3 C IOI'i 5 STEAPY# -1,0950-01

6.6056-03 7.7608-02 2.5922-02 1.7370-03-1.3234-02 7.0'~0 ,640-.130
-2.ie860-0 2.7065-03-3.0657-03 3.8332-04 2 6 t3433-03-1.6n-03 1,6934-04_6t 6 9 7 0-04
-L1377-03-5.6.068-O-4-l.0953-03 2.(4207-011-4.2831-04 t.4273-03 I,f26-03 1,1546Q-04
0.0107-05-1.4007-03 1.8377-03 1.2672-03.7.F%430-0'5-i.t2a6-03
SINE Cnrri~Ic1ENTS
-1,8934-01-1.6027-o2 5.5875-03 L.551 ,-03 1.2611-0?!-6.66tIS--03 3.6rs65-03 6,7642-03
3.6086-04 2.2528-04-1.6207-04-2.0166-03 2.534-03 9.5 g7 1-04-2.002P-03 6,2.2O1-04
4.7360-04-1.1012-03 2.4081-03 1.5QOtIAL-4P5 40-.300-.370
1.1753-04 1.0303-03-9.3145-04 .
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TABLE IX -Continued

sr",N 4 CiInI'1 I S TFA-Y 4.4907800

;7;169210 2'CEI57'1&?06.R1O 4.104 -01-1.4q3-01 1.56'48-01-a-0620-02 1.19i5-02

-. 2502-3.3762-05 1.2935-032.9Q0 .4?o1.460lAnS5546Z3
-4.9377-03-7.81RO-03-i.A752-02-

9
4.0

2 77 -03-7.41 7 3-05 5.43711-03
s!NF C-rFrIclENTS

-1.7935809 1.6543-lt 2.0866-01-'#.040q-O1-2.7766-01 5.2590-02 A.2447-02 2.3807-02

-7.0703-01-2.3133-o2
-'.6197-03-4.0333-04 1.0117-03 L.1917-02 4.4435-03-3.49Q8-03-.068O02-f.3073-03
-1.80f6-02-4.2309-0" 1.0566-U0. 1.4279;-02 2.0~92-0 2 . 6 7 7 s- 0 2
SrAM '4 CHII'T~ 2 STF-Ar.Yll 1.6640800
(msltlr C'WrrieTVITS
1.025'4900
1.3855-01 7.1662-02 1.9143-O01-2,8076-02 q.31-02 3.7116-02 3.3236-02-1.9065-02

1.60 ,241044-02 6.1626-03 R.902q-03-2.536-02 3-0167-03

Simr CAFFFTctENTS
-7.'?952-01 7.L'308-0l1 7.90O-.)1lo-.600!273-17i230-.03o
-%.7123-02-3.7802-02 4.7038-02 L.55Q4-02-2.5104-02 4.7o73-02 6.2923-02 5.2083-02
-1I.A213-02 2.6630-'12-2.'4TO302 1.047S-02-6.033-02 1.4833-02-2.5057-02 1.104t-02

-3.7956-02 2.2852-02 7#6268-03 5,0766-02-6.7535-03 1.4043-02
SPAN 4 CIM'IT' 3 STEM)YO 1.1104800
('ms1NF cnrrriclEfIrS
7.646ft-01 6.2931-.5769-04e252O-01 1.3009-01 1.33q8 _01 1.2370-01 1.0342-02

-A.9782-039.5107fl2 5.1653-02 3.4087-02 5.0323-02 1.34 03-02-1,9100-02-8-3020-03

-5.2123-02 4,0681-02-1.9984-U~ 3.6314-02 1.5776-02-2.214r3-02

-4.1626-01 1.836.8-O1 2.9605-01-11.7852-01-2.9824-01 9.36ni-03 1.6665-02 2.1565-01

6.3029-02 6 .P728-023.721602-1.4151-01-2.4167-02-3.46
6 02 t.7017-01 5.4611Q-02

k5815-02-2.6608-02-7.0718-02 1.122Q-02-7.8$'25-03 6.6186-02 4.0363-03 4.1701-02

-3,7:331-02-2.0558-112 1.3430-02-3.5182-02 4.5702-02-2.56-,2-02
SMAN '4 C1I8I1V 4 SYEAfvy# -5.7031-02
re'symE COV)rlcyFtiTs
1.0097-01 2.2139-031 1.2210-01 7,8q0-.010-.3)-2P.560-.340
0%.' 07502-1.6906-112

4 . 7 S1 6 -0 2 2.677O-02-6.Q92203-7.47l1-03 1#5011I02-1.0395-02

-1.612A-02 1.0451-t)2 7.7227-05-1.0708-02-6.0688-o3 7.78;>I-05-8.9027-04 2,50~7-03

F -4.0571-03-4.3248-03 4.2781-03 7.1404-03-1.7505-05-1.0611
5-03

-K4576011.342-ll1.4746-02 8,426-;-02 4.055102-.1462-02-.706803-3.6138-02
1.11%13-02 5.8585-02-2.3600-02-1.'456r,02 2.1#995-02-1.23,34-02 r,4550-03 2.0561-02
~5.5836-03-1.1342-n12 1.2721-02 4.nS36-03q.6957-03 t.8480 .080-.550

1.230-0 1.1227-0117.2tS!E0lY' 9.,876-041 .53o-.420
sr2800 4 ,L2I 7 5 S.228iy# -5,878'-014343~386430
rmsTr C,)rFr,CYEIrS
-8.30S0-02 3.A9114-102 4.0827-02 4.f70;-03-2.AO020-02 6.51i46-03 1.0631-02-5.5015-03

-1.13OA802 5.3253-03 4 .4 5 1 0 0 3 -7#3973-Dr4 1.:1494-03 4.0847-03-2,4708-03-1.01372-03
3.7422032.81)603-3.7564043.5183-05-3.2536-03-.485-03 1..1675-03-6.3272-03

-6.711A-03 2.8503-0 47.851403-3.5754-03-3.7225 03 3.363-03

-2.7098I-016.6386n21.4476-02 2.310%'-02 2.005rl-032.35760OZ2.002-03 1.0912-02

-5.1237-03-5.3327-03 4.2 51 5-03- 1.4~173-03 2.3106-03-1.5879-03 4.6409-03 1.11406-03

-2.3594-03 5.1113-04 1.47QS-031!6G,9S03 2.89(,40 1,2504 5,2953-00
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- TABLE IX -Concluded

SPAN 5 CII'ini'I STEA'-Yu 4.5802#00

2.8633100 2 .7609404 4tI1402 4.40Q3-01 5.1579-02 I.0216-01-6.7607-02-5.7356-02
fl.4660-02 6*4952-02 9.676503-4.0066-02-4.7657?-0? 2 !'702).713-03-3.220Q-02

-1.2784-02-2,43S4-0?-3.1326-02-3.215fl-02-3.7541-02 3:56n6-03 1.5858-02 2.8r)27-02
L.6343-02 9t2622-l3 4.4601-0; 1.4'459-02 1.6718-02-9.4630-03

simr cnrpriCVFNS
1.301'4900 L.773'e-01 4.8165-O1-'4,4lS6-01-2.39L1-Ot 5.8871-02 4.7o32-02-5.2641-02
A.131-02-.8772-02-2.2?SS502-1.2429-02-4.I34-03-1:1673-01-2.6348-02-2.5343-02
-3.0608-02 5.3178-03 2.0847-02 4.1260-02 8.5068-03 1 695-OZ 1.3342-02 1.383!;-02
11.3063-03 8,7411-03-7.0301-03-5.5649-02-A.6>941-03 1,071#8-D2
sPAN 5 Cltfl9!fn 2 STFAriyN 1.3087900
C-mStpl C~rrrICEfirS
.5.8805-01 .310 .100-070 6,6345-03 1.2108-02 '5.8080-02 1.1176-01
7.7600-02 1.8018-01 3.1774-02-5.6009-02-1.78 65 -021'455'4-01-8.9212-02 4.0102-02

-7.6362-03 5.3603-03 3.2117-02 3.0673-02 ?.A960-02-1.9295-02-5.6138-02-1.6049-03
-4.0478-02-1.8610-02 1.1218-09-6.8034-03 2.7798-0? 2.99a2-02
SINE cfltF~rC ENTS
-2.4093-01 6.8111-01 '5.6526-01-5.688-01-3.0105-1-7.1629-02- .?7-OL-1.3 42-02
-1.9872-02 2.1723-02 107664-01 6,2521-02 8.0349-02 5.5729-02-1.0971)-OL-5.7094-02
-3.2189-03-4.714a3-02-1.3207-02-9,2000-02 3.6913-02 9.7585-02 1.9502-03 2.1386-03
R48781-03-3,7600-02-1 .5275-02-1.8044-02-2.6907-02 1:33QL-02

SPAM 5 C1II1P 3 STFArIYW -t,2070-03
EnStmr Cnrr'rICTEI.IrS
-4.20'44-01 A.1966-01-2.2005-01-3.2109-01 2.A609-02 2.6447-01 2.0720-01-1.5206-01
-1.1673-01-n.1589-02-8.0813-02 1.4809-01 7.5671-0?_ :.326,2-02-1.0018-02-6.q505-02
-4.3227-02 9.2045-03 5.0920-02-S.13 8 9-05-7.94 41-03-1.2 8 0- 7 6-2 3.6466-03
2.5691-02 7.2725-03-1.86Q3-02-1.4444-02-3.A7471-03 1.4i5'#9-02

SINE COFFFTCTENTS
-1.25&01.604015.622012.8326013006--014.4046-02 2,2308-01 2.44Q4-01

-2.6009-02 i.0834-02-1.5503-01-1.024q-01 6.5102-02 4.25Q4-02 7. 3504-02 1.41)72-02
-3.6853-02-5.%661-02 1.7612-03 3.62L4-02 1.t746-02 1.4542-02-1.0538-02-1.7226-02
-1.4107-03 2.6351-02 1.2409-02-1.6244-03-l.3184-02-9.4976-03
SPAN 5 CIIOMf '4 STEAriY# -2,0898-01
cnSlplE CnrrrICTEfJrS

-4.9155-01 1.3609-01 7.9957-0;! 5.4904-02-q.1894-02-2.1iz0-03 !,.842'9-03-5.7488-03
-1.8761-03-1.5931-02-6,21445-03 2.6863-04-4.9712-03-5.7on9 -03 2.7911-03 3.6283-03

-5.1444-03-4.788-03-4.2085-03-3.2433-03-1.3762-03-2.5o,7-o4
sINE emrrCIENTS
-3.6452-01-2.0124-01 4.1346-03 2.2739-02 2.A50-.)n-Z-.910-.120
5.412c)-03 5.4569-o3-43.88Q3-03 2.5616-04 6.2542-03-1.6618-03-1.0360-03 1.9410-03
2.990-*060-.98- 471-3L88-33172.0-03-1 * 685-04 2.4101-04
1.1800-03 2.5333-03 2.1945-03 5.3253-03 1.4362-03 2.4063-03

SrAm 5 C9iopp 5 STEAr.'Y# -5,6370-01
crmsTmr COFICTEf~rS
-1.57011-01-2.3667-03 2.6760-09 5.1444-02-2.R040-02 s.1?8_03 1.1036-02-1,1704-03
-0.354A-03-.7.4234-03 1.6355-02 1.3589-02 1.7~0-i6~-2±58-34.14~20-03
-4.601-03-9.6759-03 0.5424-04 6.2856-03 2.2362-03-8.4l12-04-6.7600-03-6.8967-03
-1.9110-03 6.5763-03 1.2308-02-2.05853-05-6.6)792-03-6.0387-03
SINE crEECIENTS
-3.0373-01-5.6127-02-1.7757-02 1.23SQ-02-1.0442-02-3.6974-O2-1.4Q81-02 7.3772-03
-0.0536-05-2630003.6568-.03 5,8757-03 i.1404-02-8.65;?4-03-7.6217-03 2.643Q-03
4.5117-03-2.fJ020-03-4.0178k-03-9).O2"00-03-1.7294-03-3.08337-03-7.0056-04t-4 .6568-03

-Al.3504-03-3.7263-03 3.0826-03 1.142-02 2.3687-03-1.26!-,3-02
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x~3L . AERODY-liAMIC DATA - 170-KNOT, WEST-TO-EAST FLIGHT

Isr SlpS!lo. x 14 ott ni'mTr Ilf-!SC P'flilClDff) OUlIP f'117 tBLAVE PI TCH- IIAPM'T!CS
1-.5280401 e.6161&OA-8*7611IOO SCOLLECTIVFP LnlO~NtIIJALp LATEI'AL if5PECTlV6LTv

RATO7E FL.APP!I Ii', All0Lr I IAR40N tS
1.7527909 6.5371-01 0.0000 SPOSITIVE TAtL I1c'.li -- ;luco'rESf

0ItrEnrmflAi PPESS'PE IIARMMMICf, FOP 1. CII') STATtf~tIS ACH O)r mIc 5 srANS
SPAN I Cliiflo' I STEAnym 1.1973100
cmsTpir coirr!Cl~IwS
-1.1367100 1.3I0880fl-6.713a-01-2r.9O4-01-1.A2q0..01 11o.1105-136d7-I.3179-02-2.2318-02-1.313-02-2a&750-02-1. 3A26-o.01I 5-0p-I 3912-02 1.4478:03
A.1159-03 3.2305-02 l.75QM-02 2.3108-02 2.1458-02 2.1137-02 4.5903-01 8,9851-03
3.6702-O3-2.9763-03-Q.06L8-03-L.232-02-.3ARL..03-.9l 0 1.03

2.5000-01 1.9900-01 7.6152-01-1.4656-02-. .4ASS-01 4.1248-03 5,2221-02-3.3004-09

1.0487-02 6.8672-03 2.2152-02 5.5265-03 S.0289-03-1.1249-03
SPAN I Clif~fri 2 STCAf'YN 4.4%349-01
cflSylI corrrICyE1jrS
-3.6947-01 4.6739-01-2.1656-01-4.7121-02-6.2233-02 3 490-.080-.260

5.975-3-3107-033.0284-03-1,306c;-02 5,4492-0454350631- 1.402
2.0510 420-3.Q667- 03-9.31Q - -6.7050:03 : : p.-3 q:8378:03-5136103

SI-Fr CArrtCINTS
2.3733-01 2.6322-03 2.9921-01-2.0120-02-S.0622-02 2.2213-02 2.6350-02-1.2401-02

-la39O4-02-P.5759-02-1.4958-02-8.s016-03-I .R700-02-4.4546-03-2.773a-02 1.5458-03L.290-.0902315 246840-.IL0-.5SO8-03 2. 1437-02-1.6%04-02
-2.1729-03-5.1581-03 1,4750-03 5.3046-03-A.1535-03 9~.1407-03SPA14 I VINT'f 3 STEAr'v# 2.5332-01

-2.255013.g970-01-1.38Q9-O1-7.1937-02-5,2919.o2 3.24q7-02-1.4971-.02-2.3581-03
-638-334560-.640 707-311920-02-8.1572-03-.,4644-03-1 *1015-03
*.1813-03 6.3051-03 1.0607-02 ?.2686-03 A.1210-03 6.6332-03 2.5336-03 5.9474-03
4.7865-03-2.01#53-03 1.9310-04-5.0108-04-7.3823-03-4.28p8-03

SINI: CnfFFFTCIENS

0.2377-02-3.2.150-02 I.5l80-0L 5.3901-03-3.4096-02-4.5502-04 1.7769-02-6.202a-03-1.3157-02-5.8220-03-1. t5R08.8312-03-6. 1315-02 6.6107-04-5.8479-03-2.6673-04
5.3732-04 1.5655-04 1,2317-03-3.8901-05 3.21L6 03:6.49q4-04

SPAM I Clli0P 4 STEAfiyM 0,0000
cmSlpNc CnrrrCTf.IVS
0.0000 0.0000 0.0000o 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 010000 0.0000
0.0000 0.0000 o.0000 0.0000 0.0000 0.0000 0.0000 0.0000
00003 0.0000 0.0000 0.0000 0.0000 0.000O.

sINF CAFFpTCtEN7fS
0.0000 0.0000 0.0000 000000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.00000.0000 0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0,0000 0.0000 0.0000

SPAN I C1011D~ 5 STEAnYM 1.0879-.
cmgSIjr C,)rrrtCTEFI]S

I .4060-02-6."589-0?.-4.8070-04 1.1378-02 7-6102-03-3. 554 9-03-2-6610-03-3.908 4 -0 31.6526-04 2o80O8-03-2.7621-04-A.393Q-04 5.4645-04 1.0756-03-3.5241:04 1.4721-03
- 7.611-4-a0853n3-.558-039.55Q-1 .1007-04-5.3746-04I 9.3741-0il 5.8692-04

1.8508-03 1,9327-03 2.0337-03 6."061-04f I.S003-04 2,2547-04
symF cnf'!FTCIENTS
3.4337-02 6,2483-03 1.0304-02-6.5110-0'i-5.6j964-03-2.6736-03-i .0309-03 3.5232-04
3.4044-03-1.0822-03-8.6063-04-9.762Q-o'5 1.7111-03-2 0164"03w$.3581-0,4-1.1685-03
_1:3681-03-2.3302-04-2.3168-03 1.0103-03 2.0814-03 1,3950-03 5.736'4-04 1,7981-03
7.*46A-04 6.4562-091-2.6219-04-2.2776-05 q.7369-O05-I 63Q8-05
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TABLE X -Continued

SrAN 2 CII,1'r' I STEAP)YN 4.6L24600
ensiir corri-ciEviVs
1,9253-01 2,0756400-0.5601-01 2,2914.-01-2.5%L9-0k A.A947-02-8.0210-02-1.5388-0II 1*3710-02 7,5670-03-6.0277-02 4.435S-02-3.6226-02 1 .4924-09 1,A955-02-1.5061-02
2.8432-02-7.2381-03-1.6606-02 2.80a4-02-3.2443-02 3.3962-02-3.1304-02 A.8503-03

-7.7774-03 3.4515-04-7.4425-03-L.024q-02-6.6665-03 2.1qal-O2
SIMF CA~FTMC!ENTS
4.094A8-01 9,4062-Ot 1.42100-6,090O-Ot L.0139-01-1.3718-01 2.2708-OL-1.06QS-oi
-7.3644-02-2.2223-02 7.2081-03-7.2343-02 4.974i6-O0'-1.02q2-01 4.86O909-5.4614-02
2.6820-02-2,6968-02-1.:3647-03-t.5436-02 1.A464-02-2, 7702-02 3.6250-02-3.7697-02
3.4232--02-2,6905-02 5.2480-03-1.3081-02-L.1735-02-5.54,5-03

SPAM 2 CIIOI'f'r 2 STEAOYN L,7404100
enSmtr corrricierys
2.1244-01 1,296446-3e6280-01-6,2102-02 6,6962-OS 7.9629-02-1.fl404-03-6.2754-02
3.2250-02 6.6024-fl3-3*0100-02 1,1710-02-3.4A68:03 4.59AjT-04 4.5262-03-1.2787-02
1.2169-03-'..9179-03 8.6680-04-3,3311'-03-3.7060-03 .427'1-03-l.9745-05-1.6020-03
2.9607-03-o.9656-0'4 4.4L42-3-6.5903-03 5.859T-05- .41,A0-03

stiNE cfrFICIENIS
-2.0946-01 3.6178-01 6.8604-O1-3.05$q-01-9.5156-02 2.52nl-02 a.053402-1.0981-02
-6.24 97-02 3.6430-02-1.2932-02-1.4841-09 1.2763-op-1.6025-02 6.6001-03-2.7361-03
:4.5594-03-5.2038-04 5.1362-03 5.3600-03-1.09RO-02 5.2r.g3-03 14.9621-03-4.981-03S
-3.3535-0O3 3.O828-04-6.OOO2-03-4,0580-04-4.12RS-O3 0.4414-o3

SPAN 2 CeI()t'ri 3 STEAr'YN 1,5237&00
~rnsir corrrICTEIJlS
0.!262-02 6,5431-01-1.'4249-OL-5.a956-02-3.2219-02 5.0177-02 1.5874-Oa-3.7463-02

-1,596n-03 6,8229-03 L.5845-03 4~.889q-03 L.41104-05 2. 753 -03-'4*3078-03-6.3408-03
3.350)9-03-4.3153-03-1.4310-03-6.2515-04-1.055i4-03 2.1242-03 1.8509-03 5.6400-04

-1.2349-03 s.3028-04 l.Q644-03-1.609T-03-I.0484-03-,. 75OO-04

1.678fl-01 1,3088-01 3.7d14-0-1.7119-01-4.1592--02-t.2012-02 4.8265-02 1.0603-02
-3.4307-02-3,4615-05-1.0283-03 1.1166-03-L.A220-03:5.214,0-04 2.3412-03-3.2044'-03
A.6647-04-4.5070-1)3-5.4327-03-1.7446-04s 7.2570-04-2:0546-03 3. 0642-04-3.2652-03
2,9924-O3-2.QJ27-03-5.4'.3-03 2.1334-03-4.gO69-;03 2.33QO-04

SPANI 2 OITf 4 STEAr'YM 2o*323-OL
cmSTpIr Co)rrrycrmrgs
-2.1329-01 '.389-01-6.5742-03-2.3480-02-2.695L-02 2. 7435-02 2. 1610-02-8.Q015-03
-1.6264-03 4.7100-03 6.3045-03-9,4076-0(1 2.6271-04 2.96(,6-03 L.0130-03 2.120 -04
-2.530n-03-4.0367-04e 2.4109-03-7.5526-04 2.63O1-03-3,45t0-04 1.5952-03 7.5906-04
-1.1632-04 6,0117-081-1,4104-03 9.8242-06-4.L14-04 8.23n7-04j
sINE C&rrPI~C!ENTS
-2.1984-01-2.1921-02 1.4638-01-6.5693-02 6e7783-03-1.79Q2-02 1.7310-02 1.2424-02
1,0465-02-3,372*7-03 4,94041-01, 3,0567-03-,3A?21-03-4,79,q7-04 1,25119-03 1,3710-03
1.0141-03-2.5174-03 L.3301-03-2.1744-03-5.5543-04 1.02958-05-q.0937-0'4 L.1598-03
2.4669-04 3,3228-0'4-L,3727-03-LL221-04-'..q498-04-1.oqp6-03

SPAN 2 CIONpt 5 STWIrY# -2.5088-01
cmSypif cnrrrlcTlITrS
-2.1289-02 1.1568-01 1.5745-02-2*1128-03-6.3504-03 6.6633-03 7.4014-03 2.6457-03
1,2016-05 '.4918-05 2.9935-03-1.S641-03 1.6996-03 9.3242-04-2.1451-03-2.220'404

-7.8625-04 3.4630-03 7.1303-04-3.8537-03 2.A193-03 2-0065-04-1-0957-36.6531-04
0.9925.04 2.6500-03-1.4207-03-6.1512-04 8.4138-04-1.0273-03

SrIE CnrmrcTENTS
-2.6855-01-1.0117-02 1.0552-U~-3.3657-03 9.2875:03-8 34n8-03 4.R773-04 3.2431-03
2.5114-03-3.2163-03-6.2$Q2-05-1.0404-03-Q.2371-03 1.0348-03 4.333*-05 5.1338-04
-1.5340-03 n'.3623-001 I.i4Q0-03-2.1509-03-2.22r94:03 t.5762-03 8.5232-04 7.6588-05
-1.4025-03 1.7106-0 1.7433-03-1.2354-03-2.5584-04 3:280-04

159



TAI3LE X -Cont1nued

~rn;ir CrrrTCF~NTS
2~.0554&00 3.21A&0-01 .08-L.164!;-01-2.F0 1-0I 2.253-01-6.hL70602 .OU3100
6.1002-02-A.4407-03 3.4403-01-3.5102.-02-6.94-34- .36f7-02-165-0a-3.8Q6-02
tlalo35-0 3 .0.2-02-.7571-02 8.554-01 1.7431-2-2.41628-0 1.l530-02-1.08-01

-PAM n C12 'I'( 1.212-1.41'0!-6.n34-0) .S1 -4-Jp 0
sr~mr CnrrryCTrjvS

-!.37711-01 n284F5-01 1.010-7~.1621-012.A421-01 1.88a6-01 1.8F106-02-2.n640-02
-3.S427-02-2..O652-2 .7373-03 3.n47Q-02 5.32-03-7.9fl 72-09 6. 1258-0f3 6kO-02
n.8055-03-1.7457-0324.5315-03-2,060-02 2.0402-4-.87qS~-05 .50-346080

Sr."632O 3.~n'll 2- STEADY-01-.351.3-016.'f70-06822.3-0 .052

2.132-0 1.2726&0-'2.403-0 '..10-02-1.40076-02 3,02IlL-02 A.55-023.03g2-06.841)5-032 .005112 2.10242-0,'2.14Q2" 15-02-1.0: 1 -0 2 -. 7764-02-t.,Q -02
1.0606-02 3.806-0221442-134-02-8.132Q0-02 .Q7.67-3A1. 680-03
7.673-5.I50P03 2.8715-03-?..681-02 .I03-241 -1

:L.46309 3.SA2-'t-.230-01-3.3543-01 2.0447o-7~l5.o6A8-0 2.5137-03 7.5705-02

213321-0321.217-112-6.06330-0.1 4.1074-02-1.407t-0,! 6.54?81-032o11-02-3.0r20-02

-1.3n-02-7.n531-1)3 3.84f70~12-02-02-02 1.26-02-1.s517-02 2-0-.7045-02
.774-02-6.8281302-.420-.342-02-1.4

2QO-021 .O7t,4-0 2  .312.O''-

rArm 3 Ciioprl 3. STEArnig -P.2084-01
m~i~r c'wrr-cTFIISIi .nc704-02 A.1435811-I 3,f,31303 6'-0V62.040-01 1.394b-0t-l.n308-0217.8105-02

-1.2655-032.17~-03-.(7'O 2.010-3-,62-04 4.4 376- l654p8-3 2.RIO8-0'23.20-02
2.1096-002 34202-')"-6.3 i-0

-3.3')0O-0-1.0778-'1 l.00-01-3.065n-01-82, 12-03-5.63116-01 3.96313-1 .4q44-02
-1.2347-02-i.8503-ol ,052A704.l37'-02 . 2 293-0-11.728003 .Q50
3.7385-02-1.5132- .1944-O-2.01~-0'l 1.4248-02~-3.47n6-02~ 2.750102-t.0440

I' ~-1.5110-02&.730 2,07-4 .i32-'4941'-0;t 6.2A6-0'
S5PAM 3 ciinai~r 5t STEAr.u-163.40
rmSrmr clF)r1CTFIIS
2.504-0237.4355-111 1.6317-03 6.66Q-01-6,012-01 .382 3 10b-02 02.268Q*-02

-1.2655-02 A.31-03 2.017-03-P.76P3-01 e6370

2. 237-0. 3.6010-)" i2.164-04-l .190-0t-4 .90A1.-O1. 2. l.tl6-03-.d6-Q2i0-

syir cnrrrTCWrNTS
-1.0 -0-2.113812 .n61-031.'~q6- .21419-03-S.66Q'i03p 1.6123-02 ?.126-02

7.585.30127-o0533.130-0-.040~01 .605-4-.437"-0'1-2.2l10-3-.07-04
-6.5412o-04-5.106 2II.0273-0432.183404 c).174I-04 6.3671505 *760-.37

-. 372-03 33.1 7,O3flh.19557-04 6.1)53-0, 51)77-034.211 6-04-, -4 r7

2.230-0 3.0700 ;.84ct-3-160 60-4tA60 21603.560;25264



TABLE X - rr'niic.

c'Pwr crrrIENTS
2I.538700 2.5 1403-.f26 8.9185-002.42.5368I0

-6.4777-02 f?.n52-w2i h0-a375-22V702 7~-21S20-.uO0
-2.6652-22.~6 .0.10-73140-03 2.2765-03 5 7O 0 0' .00-0 .350

3. 724-034,86-i3-2021 .A77-031 .A6-02 .1,46-0a

cmsPtF crrrTCT!llS
1.7464800 -1.0083-n1 1.Q1OL-OL-1.3871O1-.38O1--.3lI8-01-o.'i185- .64r.8-02
1E.6347A-01 75108-024 I.36O-,52O .37o .080 .64O-.2O

-6.20803-02-1.0681-2 .01-03 0 '4Q0 1.1.4710,5r
4 -02 >.i

0
472-02 2.07,pa-oa

-1.400.2 012-1122.t713-02 2.187-03-51,86-021.9311S-01
SIr'A 4Cnrrt'IEN2STS0 1~440

-01665-01 5.1981-2 152-157520 .370 .42-2 .t't40-.2~

-2.0440-02-7.6149-113 6.7446-0." 1.1813-01-2.4477-0;! 6.01167-V 2,6874-02 6~.45317-02

-3.6246-03 3.0362-02 L.'255302 2.065'l-02 4.5544-03-1.OI110-02
SPAM~ 4 (Jlf)r' 3 SIFAtVWU 1.0017800
cmt~ltir Cl'rlC'r~S
6.707Al0 .J2n-.64~0-.13-01 1.0'462-01 1,3317-01 7.2021.4-02 %).1Z.4-03

-1.85 501o.Y58fl21.261016.7559-01 5.1"38-02 8.8334-0,. I.0571101-9.0SPS-02
-2.3131-02-tt.2674-102 t.o640'-02 5.3016-02 4.0482-02 f*,93nO.02.3.111'402 2.4081-03
-6.L530~-02 2.0800-(12 1.440S-03 6.0153-01 4.7034-0 2 -3. 6 6 3 S~-02
SINF c~rrrlClENTS
-4.7603-01 7.03&1-012 2.8q645-01-3.n9Sq-OL-2.4339)-0i 4.030 8 02 3.240002 1.72?4-014.1345-02 222-22100-.820-l'7-23280 1.5228-01 8106-02
4.04476-03 3.I1050-o13-1.0140-0L-Rl.693Q-04-1.2A99-02 5 081)9-OP 2,1546-02 I.b350-02

-5.558-3-5208-21 .3106-02'-3.6306-02 3,qj%6-0 2,4272-O2.
SrAN 4 CIUI't'r' 4 STEAr-yl -4.3401-02

M.0084-02 2.2452-olt t.t'446'0L 8.1247-02-t.5921-01-6.3518-03 7,6127-03-1.6764-0,
'4.11602 .454-0-5.1Y~025.f14QA-O3 1.4019-Q2-3.81460.03 7.8687-03-81.807Q-03

-2.2074-02 4.5113-03 1720-.8-Q45603,38017-03 1.0401-03-3.1797-03
1.1203-02 6.2006-03 2.7036-03-A.0688-01 5-56511-05 6-A743-03

simr CnrrCvENTS
.42-0 1.04-01.S.7028.4167-02 1322-?E.l00 1.5500-014-1.16830-02

-'4.003~-03 582-2570Q3570 7.665-03 2.610I-03 7,19136-03 1.6702-02

SPAN 4 Cll0~i1' 5 STIEAr"(# -5,6057-01
rmSyiIr C,)FrrTCT flrf

~O0472023.2006-l2 3.09702 6.630-.2-0-.fI-' .0140-02-1.b413-03

1.6-03-1.%JI43-03 1.053f1-03-1.2567-03 4.08A,6-0?4 p.370-.06335530
4.967A4-04 4.6i4U-113 3.063403 6.134Q-04 j.V?38-o) A0.r,4;-03

silir cr~rrr~cioiTs
-2,6124-01-6,0774-1i2-1.49a56-0I 1.,"31Q-02 7. 1580-05-2. 13 7-0,--7.0041-03 9.:!636-03
-1 .3450-03-6.0326-113-4.7403.6-3-46-3-Ao73 2 . 7127-03 2. 01157-073
-'.6(-3700-1 2.440-.71-14R00 7.0175-04t 1.7573-03 7.306li-'4
-4.0-474-03 2. 16cld15 3,210S-03 2.05551-01 4 .75314-03-2.0L','4-04

161



±TALfs X, C a

Sr~m 53 cilnf, I STE~AM"V 11. 3714.iOO

2.737A&00 2.75'3VIM' 2.0321-01 '.594tb-0l 6.AS29-02 1.6i 18-01-3,40A4-02-1.1515-O1
1.3476-02 5.8009-112 4. '43-0;!-1.4363-0Z2. A50-:4(80-.7470-.550

-'4.O'4-O2S.2~7-~2-37L-0-3.31102 .3219-03 1.0134-02 Q,A701-03 1.2152-02
2.025503 2.0132-112 1.2513-02-t.5631-03 1.1216-02 t,107%-0Z

%IMF CfnrrrIINTS
-1.3257&09-41.8339-112 5.0603-01-fi.72QO010l2.7674-Ot ?2.36Q4-O2 q.0681-02-3.5156-02
-1.0972-01-7.4225-I2-30$552.007O-2-7.753505.23-0-34406-2-tl.l88-02
-1.5526-02-3.6571-02 13.h404-03 A.4011-03 4.1520-02 3.564,7-02 2.510-~02 L,641-02
l.P252-02-1.4357-n2-a.Q10a-02-.n16!-02-1.1765-02 5.3037-03

SrAM 5 CII'YP 2 ST-Ar-Ya 1*2520800I
S.049~3-01 7.4529-01-7.5505-01-3,8287-01 4.5r8-02 7,3003 -02 7.1778-02 1.0476-01
4.0224-02 1,4148-01 6.5716-02-.0587-02-.287-O-.1443-01-1.'450-01 3.3472-02
2.8826-02 3,5902-nl2 4.0730-02 5,5714-03 7.0368-02 2.1271-02-7.7009-02-3.20I1-02

-2.A008-02-1.6162-112 1.40t6-0.-2.6342-03 2.77';0-02 4.272.0-02

-3.0512-01 5.1823-01 526-1572-i328-1552-2A53-2338.0
2.1239-02 1s,3708-l2 1.7526-01 7.7830-02 4.Q'492-0Z253 2L.t-L9.610

-2.10Q*0-02-4.08S5-02 3.2603-03-6.1854-03 1.a767-03 I o026'01 3.7q77-02-1.6040-02
-4.7320-03-3.2325-02-1.9257?-02-1.006q-02-3.0750-0P 1:43A~2-02
SPAM 5 Clnpr 3 STEAfiYU -A.777h-OS
c'stt cnrrrCT~FIlS
-'4.526n-01 8.04o-.15O-.210-.250'2.43r.8-01 2.106-0 I1.3q0801
-1.5650-01-4.7462-02-8.017602Z t.3623-01 1.16f64-01 t.665,-02-q,1477-03-7.8773-02
,%.V)61-02 4.3008-1'3 7.2125-02 3.1227-02-9.5547-03-t,6on5-02-3.1352-02-1. D103
2.3952-02 2.7"m68-02-b.536q2-03-1.3963-02-1.5325-02 21,2713-04

SPIF c(IrrF?CIENIS
-1.1114900-2.5351-01 5,6906-OL-2.2840-01-2.9273-01-6.3932-0a- 1.9P,58-01 2.6651-01
-3.A067-02-7.36Q)5-03-1.2534-01-1.335'1-01 7.5285:02 7.2042-02 7.4041-02 2.1442-02

-5.054n-02-7,5035-2-2.22Q6-02 '4.6958-02 2.6115-02 1.8517-OP-7.0'507-03-5.2155-02
-2.0829-02 1.4263-02 2.25650Oi-6.0743-05-.75'.4-02 2.5321-02
Sr'Am 5 CliniOP '4 STEAr'ya -2,28o1-01
rns!ti cnrrricFfiyS

1 * 1967-03-i .43-02-8.t942-O3-8. 1707-03-28.6882-03-1 2 0 Q0 23-,g 60 9-0 3 -t.4 2 4 -03
3.622A-03 5.1070-03 5.1520-05 7.0846-03 7.o674-03 8.86aS-03

spir c'mrrrICIFNYS
-3.274-1-1.,t1-017,052A-03 1.0418-02 2.949D0- -. 5022-02-g.677bi-02-R.1156-03

5.3640-03 3 .3914-03-1.0311-02-7,0114.-01-6.2563-0 4 4.9735-04 5.1116-04 S.1458-03
5.109n-03 6.P-762-03 3.7A14-03 5.4434-_03 9.75L00 8.6038-03 Q,.6596-03 9.6171-03
6.7609'-03 7.4423-03 5.4650-03 3.A11r-03 2.A083-05 2:24,-,-03

SmIs cilmir, 5 SYF.ArtY -5.010;-01l
rn4sjti C,)FrrlcTtjrS

, 1.7740-01-6.0144-03 1.3M476-OZ 3.090Q-02-2,08t)-02 1.470'1-03 t.0931-02 6.7934-03

-3.7777-03-6.0282-o5 2.9022^03-1.7787-03-4.6.323-03-6.R~n4-0'4-3.3Ql1i03 13.0265-03 4

-4.3233-03 2.0355-05-4.2973-03 3.6942-03 3.27S%2-04. 1.7731-03
sitr cnrFrICIFNTS

-2.7422-01-5.4420-0)2-1.6145-O02 1.1136-02 6.Z709-03-4.i626.-1,taS5b02 1.8362-03
±.322-3-.001-0-1430-020.26803-.111-2 .48i%5-02-5.3402-04 7.1120-03

3,3042-03 7.6460-1)3-4.Q142-03 F.531Q-05-1.0004-03 3.19311-03 A.5765-04 2,0242-04
7.6982-03-6.Q246-10I' 4,41717-03 4.28106-03 5,2101-03-6.36n3-03

~O ______________162_____



TABLE XI. AIRCRAFT TRIM CONDITIONS

Nominal Lalibrated Aircraft Rotor Shaft
Airspeed Airspeed Heading Speed Angle
(kt) (kt) (deg) (rpm) (deg)

0 0 030 188 -1.7

0 0 210 188 - .7
0 0 270 188 - .9

120 115 290 188 -3.7
120 116 110 188 -4.9

14o 139 290 190 -4.8
14o 139 110 189 -4.8

170 163 290 189 -5.7
170 164 120 188 -6.3
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APPENDIX III
PREDICTED AERODYNAMIC LOADING

Tablen XII thruugh X V contain 10 predicted harmonics of aerodynamic section
loading (pounds per inch of span) for forward flight and for hover. These
section loading data include the effects of variable inflow from a pre-
scribed helicoidal vake analysis and the effects of blade motions from a
normal modes blade dynamics analysis. Ten harmonics of loading are con-
sidered to be the practical limit of the section loading prediction method
in its present form.
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APPENDIX IV
MEASURED ACOUSTIC OCTAVE DATA

uctave band noise data for the forward flight cases is presented in
Figures 53 throuieh 55 as plots of SPL vs time. These data are for flyover ,

at an altitudp nP 1000 feet for the nominal airspeds given in the figure
titles. Figure 56 presents azimuthal plots of the noise le',cl in each
octave. Levels tend to be highest in the vicinity of 330 degrees of

azimuth, corresponding to the occurrence of RIN as explained in Section
4.2.1. Figures 57 and 58 are included to show the difference between
typical RIN and no-aeR hover noise observed during this program. Each
spectrum is an average of 16 spectra. Averaging tends to broaden the

,,peaks of the discrete frequency components bec.use of slight variations 
in

Srotor rotational speed and small deviations due to lead-lag motion of the
+. otor 'blades.
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APPENDIX V

COMPUTER PROGRAM DESCRIPTION

The mechanics of a rotational nnise nrPdirtinr onmriirr ).rnrn " nrn

suribed in this appendix. Basic equations are piresented in terms of
engineering symbols, and names of variables used in the program ure defined.
User instructions, and hardware aid suftws.i, requirmxrtiet a,,ri'oL repeated
here since Appendix I contains this information.

V.1 Fundamental Equations

The notation of Sections 1.2 through 1.4 is used in the following equations.
The acoustic pressure of harmonic m as a function of time is

Pm[] = Ur COSmwt f Vm siflmct

where w is the blade passage frequency. Since acoustic data normally are
root-mean-square quantities, the preceding equation is more readily used
in the form

which is the basis of sound pressure level of the mh harmonic in decibelsgiven by

SPLm = 20 IOg[10  ]

The constant (2.9xl - 9 ) is the acoustic reference pressure converted from
microbar units to pound per square inch units.

The following equations trace the progression from u and v values back to
the starting point of differential pressure c the rotor blades.

fm f f q 2 rdrd#

2r R
vrn= 6. o f qq 3 rdrd'

The factors ql, q 2 , and q3 are given by
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q [- rCosi #cos,[sin sinik- cos sinecos4 sinicosngcos4']

r -o &in

4- z cose cosocoso * + sine[cos0 s$nOco sinf lf

Q2 gn n11~l~ + hr"iD 10 hi -eCos 1)

q 3 M(ip + M.M Cos + h, s( ins3 ao$S2 .S

where

=t m( . ao

and s, the distance from a point in the rotor disk to an observer, is

S = 0(2+COs,,)2, (y- rsi0)2+--P-,

The final link in the progression connects the g, and h terms with the
differential pressure L(r, *) acting across the 'lade c~ord at radial
station r and azimuthal blade location -P.

V2r

= b

hm. - .LfL(ro ) sin m, d¢'
/2 r

Here, n is the number of rotor blades, b is the maximum thickness of the
blade, and c is the length of the blade chord.

The present analysis assumes that b is not a function of radius and, there-
fore, may be treated as a constant term in all integrations.

Important correspondences between engineering symbols and the symbols used
in the programmed equations are

= GMAR, GMARI

h = HMAI, ]MARI
S = S

rql = Qi

q2 Q1 = Q2
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U~ =

u = UMF
m

P = PMRMS

SPL SPLM
m

V.2 Program Symbols

The following symbols are generated within the program and are used for
the CARD or DRUM input modes (input modes are explained in Section 1.5.4).
Symbols used during the processing of raw data from analog tapes (TAPE in-
put mode) are not included because the tape notation and format is unique
to Sikorsky Aircraft, and inclusion of these particular symbols would not
make the computer program any easier to review. Symbols for input data are
described in Section 1.5.4.

AZMTH(I) Azimuth array 0 to 360 deg in 2.5-deg
increments (I = 1 to 144)

AZMTH2(I) Azimuth array 0 to 27 rad in (2.5r/).80)
rad increments (I = 1 to 144)

AZMTH3(I) Azimuth array every DPRAD radians from
0 to 2n, maximum I of 288

AZRAD 2.50 expressed in radians

AZ~l(I) Azimuth points I along the chord for a
given nominal azimuth

B Blade pitch angle

BEE Equals "B" in Hollerith used to designate
bottom of blade

BLADES Number of blades

CHORD(I) Chord station array used in the average
quadratics integration to get airloads
(I = chord)

CHORD2(I) Tnterpolated chord station array used in
integration of gm (

, , R) and hm (p,R)

COSINE(I) Cosine array defined every DPSI degrees
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COSRN(I) Cosine array whose elements are calculated
at na~h inctr,-,-nt-2d Tcrd 2taticn anti u~ed

in calculating Fourier coefficient- of acoustic
airloads

DATAI(I, J,K) Scaled and corrected average pressure cycles
where: I = data point, J = chord, K = radial
station

DEE Equals "D" in Hollerith used to designate
differential pressure

DPRAD AP expressed in radians

DPSIl(I) Differential pressure array along chard, used in
averaged quadratics irtegration

FI(I,J) Gaussian integration factors for radial station
I and chord station J

FN(I) Temporary array used to store airloads just
before harmonic analysis

GMAR(I,) mth cosine coefficient of acoustic pressure
pulse where K = radial station, I = azimuthal
station

GMARIIK) th
GMARI(I,K) m t  cosine coefficient of acoustic pressure

pulse after interpolation. I = up to 288,
K 1 10 or 20

GPSI(I) Differential pressure array along a chord,
used in average quadratics integration

GPSI](I) Array used in integration of gm (p,R) and
hm (p,R)

GPSI2(.) Differential pressure array along a chord,
used in average quadratics integration

HARMS Array name for pitch and flapping angle
harmonics used for DRUM input mode
th

HMAR(I,K) m sine coefficient of acoustic pressure
pulse where K = radial station, I = azimuthal
station

HMARI(I,K) mt h s~ne coefficient of acoustic pressure

pulse after interpolation. I = up to 288,
K 10 or 20

192

\V



I
IRS(T) Instrumented radial station counter,

counting from blade root. If' station bad,

then IRS(I) = 0

101 1b1 = (DnI/2.5) _ 1; if ": 0 then 1S1 = 1

IX The numbor of radial intervals to be used
in the double integration

IY The number of azimuthal intervals to be used
in the double integration

LAZI The number of aximuth stations as a result of
interpolation. This is calculated knowing DPSI

LIES Number of good radial stations

NBLANK Word with all blanks in it

NCH(I) Total number of chord stations for radial
position I

NCHAN(I,J) Blade instrumented station designation for
radial station I, chord station J. If = 0,
then that station is not useable

NO Control word used to check whether or not
to execute an option

NOPTS1 Number of radial stations before interpolation
(including end points .194 and 1.0) (up to 7)

NXY Number of Gauss points and weights to be used

PI PI = 3.14159

P12 P12 = 6.28318

PMMS(I,J) Sound pressure of harmonic I at field point J

POINT(15) Gauss integration points (normalized)

Ql(I,J) Functions used in a double integration,
Q2(I,J) I = azimuth and J = span
Q3(I,J)

S Distance from element of rotor disk to
field point

SINE(I) Sine array defined every DPSI degrees
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SINRN(I) Sine array calcu.ated for each instrumented
chord station and used in Fourier analysis of
ucoutsLlu ailvad';

SPAN(T) Radial stations used in a double integration, J
L = i to 20

SPLM(I,J) Sound pressure level of harmonic I at field point J

TEE Equals "T" in Hollerith used to designate
top of blade

TEMI(I) Temporary arrays used in Fourier analysis
TEM2(I) subroutine arguments

TEPI(I) Temporary work arrays used in the
TEvP2(I) interpolation of GMAR and H MAR
TDE~3(I)
UMF(IJ) Components of sound pressure, I = harmonic

VMF(I,J) order, J = field point number

W(I) Temporary worl array, I - 1,14

WPOINT(I) Gauss integration weights, I = 1,15

XLM(I,J) Cosine component of section loading harmonic J
at radial station I

XMM(I,J) Sine component of section loading harmonic J at
radial station I

XLO(I) Steady component of section loading at radial
station I

XO(I) Array used in interpolation routine

YES Control word used to check whether or not
to execute an option

YO(I) Array used in interpolation routine

V.3 Program Logic and Subroutine Names

The general flow of operations in the program is as follows for the CARD
input mode.

1. Accept harmonics of differential pressure from cards. Sum these
harmonics to produce the differential pressure at each span and
chord station every DPSI degrees of azimuth.

I
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2. If output from E386 is desired, calculate the blade section load-.
ing (airloadpounds per inch of span) by integrating the differ-
ential pressures across the chord at each span station. A trape-
zoldal Integration routine is used. if E386 is not desired, skip
to Step 4.

3. Proceed through E386.

4. If noise levels based on the actual chordwise pressure distribu-
tion are required, interpolate to provide 41 points along the
blade chord. These points are required to define the Fourier
coefficients of the pulse shape (chordwise pressure distribution).
If noise based on the actual chordwise distribution-is not de-
sired, skip to Step 12.

5. Calculate GMAR and HMAR for a particular noise harmonic and store
them on magnetic tape via I/0 unit 14.

6. Interpolate GMAR and HMAR if 288 azimuthal and/or 20 radial points
are desired. This interpolation produces GMARI and HMARI.

7. Calculate Q arrays for the first field point.

8. Calculate UMF and VMF components of acoustic pres&3ure for the
first field point.

9. Calculate SPLM for the first field point.

10. Repeat steps 7, 8, and 9 for the rest of the field points (field
point loop).

11. Repeat steps 5 through 10 for the rest of the noise harmonics
(harmonic loop).

12. Repeat steps 1 through 11 for the remaining flight conditions or
"data bursts" (burst loop).

Steps 1 through 5 are omitted when the DRUM input mode is used. The GMAR
and HMAR coefficients stored on tape are read into the memory of the
computer, and calculations begin with the interpolation to produce GMARI
and HMARI.

Subroutines called by the main program, E676, are listed below. System ,jub-
routines, such as COS, SIN, ALOG10, NTRAN, etc., are not mentioned.
Sequence codea are explaijned in Section V.4.

AVQUAD Performs integration by averaged quadratics based on

Lagrange interpolation; sequence code is LT6A.

BLODAT BLOCK DATA subroutine; sequence code is LT6B.

CUBIC Subroutine used 'by CURVIT; sequence code is L76F.
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CUE Calculates an array (Ql, Q2,Q3) which is a function
of azimuth, radius and observer location. A double
integration of this variable yields the sound
pressure components um and v; seqewt Z; 13j T c

CURVIT 'itbic interpolation subroutine; sequence code is

L76V.
DFSRIE Computes the coefficients of a Fourier series;

sequence code is L76D.

E386RN Calculates SPL based on a rectangular chordwise
distribution of pressure; sequence code is L76E.

INPUTA Reads and prints uut card input; sequence code
is L761.

INTERP Linearly interpolates pressure pulse harmonics up to
20 blade span stations and 288 azimuths; sequence
code is L76P.

OUTSPL Output subroutine; sequence code is L760.

PARAM Subroutine used by CURVIT: sequence code is L76X.

SIMCOR Simpson's integration boutine; sequence code
is L76S.

TRIDAG Subroutine d by CURVIT; sequence code is L76T.

The next three subroutines are used to process aerodynamic data contained
on digital tape.

MERGES Combines the absolute pressure of the instrumented
top and bottom blade stations, to produce only
differential pressures for all blade stations;
sequence code is L76G.

RDKU Reads in one record from the proper input tape,
where two records make up one azimuthal pressure
cycle; sequence code is L76R.

UNPACK Unpacks an array containing tape information (two
records) into separate arrays representing azimuthal
pressure cycles for each pressure transducer channel;
sequence code is L76U.

V.4 Program Listing

Figures 59 and 60 contain a listing of the source deck of the computer
program. The last 8 columns of the 80-column cards have been used to se-
quence the deck. The first 4 characters of a sequence number identify a
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statement with a specific subroutine or with the main program, arnd the
last 14 characters locate the statement serially within the appropriate
area of the program. Symbols are defined in Sections 1.5.4 and V.2.
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9 1 FOR E66CMf 
7NO1 qNA

ROf~TO: NOISE PROGRAM FOR Wo BAUSCH L3Y 0. AP.L601 00
COMMON /OK1I JDO,90*AA.NAISi5:.OPSleRR45)0MEO.CCNULAEMLMR4 L76MOO20 00003

* MLtMOP@XFPt2O0 eYFp20L);FP120 .AMAet0,BOLA0ELBO.R1C.bSSPUNCN, L76MOO30 00004

* 0RSE5).0VRACK15,FI55PNCHAN5P360PN.AN#Kg1.KY20 L76M~oO& 00006

*KEV3.INMHCAPRFt20),?HETAF(20) .ALFAFIZOI .OPRONOti4CH(S0 .IIRft L760060 00007
* REEL0HCNT80X(510pNSTAC(5 k0)4SATtE5#i10,SE745l01REELSp L76MOO70 00008
* OCH15)tLAZI L76MO08O 00009
COMMON ,8S.2/ NCYCLE #CYCLES PKINDV (4) SMASK (6)@III'435) ,LIRS. L76140090 00010

KIRACKKeUpST.NRCN01l144.10,5lND2(44.J0e5)tXLnI(7)XLM(7e%0ie L76MOL00 00011
XMM47e40).TEMP1I7)PC?4P2(7l.TCMP3(7),P1EA2M!H24144)AZ1HUlt4jll L76MO110 (00012
dPRAO.AaRAONOv YES NLAti.eTEE,0EC,0CEeG'iARI4288,20), L76MOL20 00013
MMARI(28820lvX(201 L76MO130 00014

*SPAN420)t PMRMSEOO.20)t L
7
6MO150 00016

.ICNANLijro,5) ,COS1NEI2B8) ,SINE(288) ,0LAriKSCARD,7APE L76M0160 00017
INTEGER TCOPCARDTAPEE3b60OP,0PRA00YS L.76MO170 00018
DIMENSION 10(10) L76MOISO 00019
6AYA 1bNIHIH.H.~Ne.~N~N,1/ L76MOL90 00020
COMMON /TEMPUS/ TIME&COUN1 L76MO200 00021
dIMENS0C AI(1.lPOS)eOATA2II10#5t!)VN(144)COR47). L76MMO1 B0022
:* G ti(IGpstl(7)eTEN1(30).TEM2430lOC0IOR02(41).GpSI2(4IuGPSI3(41)L76MZ20 00023

iC0SRN(41)f5INRNlq1) L16MO230 00024
CqUIVALEHCE (NOIPOATAI) , N02.OATA2) ,4NNFN),(YEMPI.C tORDI . L76MO240 00025

* (TEMp2fOPSl) ,4TEMpJGPSII) L76140250 00026
0ItMCNSIO" CN(31E5.5)ISNI3o.5.5)eANI3I,10.50,9NE30tl0I5). L76MO260 00027
* GMAp144.5)fHMAR1J44#5) L76M0270 00028
* pQ 1( 288020)062(288920) L76MO280 00029
EQUIVALENCE kN021bf6l) ,HMAR), L76M0290 00030

(OHARItANf L76M0300 00031
(OMARl(155lB6N)iqHmMAR~.CN)t(NHMAH1776It,N),(N02,Q2) L76MO310 00032

EGU1IALrNCE (.HIAo576l) ,OMAR) .(ND1.QI) L76HO320 000:33

DIMENSION AZ41141)L7030 03'
IMENSiON 0811280) L76M0340 00035

tQUIVALENCE (081-SINE) L76M0350 00036
COMMON /NEW/ FOFlePISvTOJTI9Ev1HETA L76MO360 0.0037
DIMENSIONi XU(10.20).)c4(10faO).P441)#COSANO(41p2O).5lH4ARG(41D20) L76N0370 00038
DI MENSION HARMS(6) ,SNARM43) ,FHARfl3) L76M0360 00039
EqUIVACC 8,NR~4~FAM L76MO390 00040
N71MEZ41 L76M0400 00041
MS! ARt?=1 L76M0410 00042
CALL INPUIA L76M0A420 00043
IF(7COP.HE.TAPC) 60 T0 199 L76M0430 00044
REWIND 8 L76M40440 00045

REWID 9L76MO454 00046
REWIND 10 L76M0460 00047

REWIND 11 L76M0470 00048
REWIND 12 L76M0480 00049

19LREWCIND 13 L76HO&90 00050

I = 3.14159;::25 8z130 L76IAOSIO 00052

IFaIRSZI.NE.o) LIRS LIRS+j L76MOS30 00054

AZRAV (2.54POI/180. L76MO560 00057
AZMTH41) 20. L6O7 05
AAMTH24A) 20. L76MO580 00059
00 2 122P144 L76MO590 U0060
AZPTm2j(I Z AZUrM241-1I.AZ.AD L76M0600 00061

2 AiMTH( ) = AZMTH(t-1142.5 L76MO610 00062
P12 2 6,283145 L76M0620 00063
AZMTH(11):0. L16MO630 0064

CCSIE(121. Figure 59. Main Program E676. L604 06



$L f4 (I m. LfbMObbo 00066
Tl=(P12/DPRADI+.001 L76MO660 00067
J=TI L76MOb70 00068
XF(J.LE.2aa) cO TO 211 L76MO680 00069
WRITE(E6212) L760690 00070

212 FORMATIIHI# 63HTHE DIMENSION OF AZMTH3 HAS nEEIJ EXCEEDED AT STATEML7 MO100 00071
*ENT NO. 211 ) L76MO7IA AA72

i=47 .L j.'ivii L76M0720 00073
kWRITE16,35)PI2 L76M 00074
STOP L76M0730 00075

211 V 4 LAZlzg#J L76M0740 n0076
ZMTH13LAZI) AZMTH3(LA2I-I)4OpRAD L76MO750 00077

CdSINI(LAZA) a C0S(AZMTH3|LAZI)l L76M0760 00078

SINEILAZ) 2 SINIAZMTH3ILAZI)i L76MO770 00079
IFIODD.fE.1) GO f0 2 0 L76M0780 00080
WRITE(6213) L76M0790 00081

213 FORMAT41HIP1,1AZMTH31288) L76MO800 00082
wRITEI46351 lAZMTI434L)pL2128a) L76MO810 00083

210 BLADES = NOLADE L76MO620 00084
TI 9 1./41# L76M0830 OUO85
CHORD24IP Z O. L76HO840 00086
00 6 L=240O L76M0850 00087

6 CHORD2(L) a CHORD2tL-1) + TI L76MO855 00088
C L76M0860 00089
C *** A 1ONG LOOP vN BURSTS IS NEXT. L76MO870 00090

7 IF41|'DOtE*I) '0 10 9300 L76moa8O 00091
CALL START L76MO890 00092

9J00 IF(TCOP.EM.CARD) GO TO 10 L76MO900 00093
C L76M0907 00094
C CARD L76MO910 BRANCHES TO STATEMENT 57 IF DRUM INPUT REQUESTED L76M0908 00095
C L76M0909 00096
C IF (TCOP .EQ. 'DRUM') 00 TO 57 L76MO910 00097

READ15,8) IBURST L76MO920 00098
C GET START OF BUST TIME L76Mo930 00099

8 FORMAT( 1X#13 )L76M0940 00100
C L76MO9"0 00101
C * A CHO1SE I MADE NEXT 4OPTION) TO EITHER ACEPT TAPE OR CARD INPUT.L76M0990 00102

DO 9 1=1u144 L76M0970 00103ao9 '.J=1.10
Do 9L76M0980 001.04
DO 9 K:i@5 L76Mo990 00105

9 HD2(itJk) = 0 L76MI000 00106
C L76MI010 00107
C *** LOOP .ON TAPE REELS FOLLOWS. L6M1020 O010B

0 11 IREELZIPIREELS L76MI030 00109
KU =UNITIREEL) L76MlOqO 00110
IF(IDD.E0,I) L76M1050 00111

XWRITEI6,231) IREELKU L76MI000 00112
1 12 CA..L RDKUI) L76MI70 00113

IF(IBURST@.NE.KBURST) 00 TO 12 L76M1080 60114
XF(IDD.EOvI) L761090 00115

XWRITE46.231) IREELPKU#KRECKBURSTPKTRACK L76M1I00 00116
GO TO (13P13'13,lt3t13e13,131tl4eL5e16173)KU L76MIlO 00117

13 BACKSPACE 8 L76M1120 00118
GO TO 18 L76M1130 00119

14 BACKSPACE 9 L76M1LO 00120
GO TO 18 L76M1150 00121

15 BACKSPACE 10 L76M1160 00122
GO TO 18 L76M1170 00123

16 BACKSPACE 11 L76M1180 00124
60 TO 18 L76M1190 00125

17 BACKSPACE 12 L76M1200 00126
BACKSPACE 13 L76M1210 00127

18 NCYCLE Z 0 L76M1220 00128
C ** THE FIRST CYCLE IN BURST IBURST IS RPAO. L76MI230 00129

CALL RDKU(1? L76M1240 00130
CALL RDKU(2) L76M1250 00131

Figure 59. Continued,
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KB = KBURST L78M1200 00132
GO TO 19 L76M1270 00133

C *** THE REMAINING CYCLES IN oURST ISURST ARE READ AND AVERAGED. L16M1280 0013
20 CALL RDKU(I) L76M1290 00135

IF£KU9ST.NE.K5) GO TO 21 L?6M1300 00136
CALL ROKU12) L76M1310 00137
IFIKBURST.NE.KBI GO TO 21 L76M1320 00138

c L76N1330 00139
C *** SUBR. UNPACK UNPACKS NN(435) TO FORN NOX(I#JKI WHERE IZDATA POINIL16M1340 00140
C *00 OXCHANNELf K="LEL NU,

19 CALL UNPACK L16M1360 00142
NCYCLE a NCYCLE.1 L76M1370 00143

C *&* CHANNEL LOOP L76M1380 00144
K Z NOCHIIPEEL) L611390 COfIS
Do 22 J:=PK L6MI 400 00146
NC =ICHANtLI.JpIREEL) L76M1410 00147
IF(IDD-1) 23.,216P234 L76MI420 00148

236 IFIIREEL-1) 2340235P234 L76M4130 00149
235 IF(IoD.Eo.1) WRITE16#231) NCYCLE.K.NC.NoIEIlNCIREL76MI440 00150

x L) L76M1450 00151
234 CONTINUE L76N 460 00152
231 FORMAT(4113) L76M1470 00153

00 22 I21,1.4 L76MI480 00154
N021I.HCeNIREE) N02fleNC91REEL) + NDtIC#NCpIRtEL) L76M1490 00155

22 CONTINUE L76N1500 00156
GO TO 20 L76MI510 00157

C *** AT ThIS POINT THE ENC OF BURST HAS BEEN REACHED. L76N1520 00168
21 60 TO 

1
212312

3
,2323923232SE2.250262 7)OKU L76NIS30 00159

23 BACKSPACE 8 L76M1540 0010
.GO TO 28 L76M1550 00161

24 BACKSPACE 9 L76M1560 00162
GO TO 28 LT6M1570 00163

25 BACKSPACE 10 L76MIS0O 00164
80 TO 28 L76N1590 00165

26 SACKSPACE 11 L76M1600 00166
00 TO 28 L76M1610 00167

27 BACKSPACE 12 L76N1620 00168
BACKSPACE 13 L76MI630 00169

28 CYCLES = NCYCLE L76MI640 00170
C 4.0 THE AVERAGE CYCLES ARE FOUND NEXT. L76MI650 00171

K O.OCN(IREEL) L76MI660 00172
DO 29 J=pK L76M1670 00173
NC =iCHANLlJ.IRCELI L76MI69o 00174
00 29 1=11I44 L76MI690 00175
TI .ND2(.Ip.NCtIREEL) L76M1700 00176

29 DATA2EI.NC,.IREEL) = TI/CYCLES. L76MITIO 00177
11 CONTINUE L76M1720 00178

C 44* FILTER ROLL OFF CORRECTION AND TAPE DATA SCALING FOLLOWS. L7M1730 00179
0 30 IREEL:1iIREELS L76MI740 00180
K tjOCH(IREEL) L76M1750 00181
00 S0 J21,K L76M1760 00102
NC X ICHANL(JIREEL) L16MI770 00183
00 31 1:1,144 L76?I780 00184

31 FN(I) 2 DATA2IiNCeIREEL) L76M1790 00185
CALL 0FSRE t1'44,MLIMDPe.F'NTEMItTEM2) 76M1800o 00146
ANfI&NCeIREEL) z TE1(1) L76M1810 00187
00 32 121.LIMNUP L76M1820 00188
ANI+I*INC*IREEL) = TEM1II41) L76M1830 00189

32 ON(I.,NCRECL) = TEM2 41+) L76M840 00190
IFIIODDNE.I) GO TO 30 L76MIS50 00191
WRZTE16P33) IR[egLNCp(FNlNAZ)pNAZ=.It4.4) L76M1060 00192

33 FORMATINHO. SNREEL213,* X. 8HCHANNEL2, 13' 7X. 35HAVE, CYCLE AND L76M1870 00193
OITS HARMONICS FOLLOW // (aXsIPEIO.312EjO.3) L76MI880 00194
I:NLIMDP4I L76M1890 00195
WRITE(634) (AN(L'NCftREEL)2L2IeI) L76MI900 00196
WRITEt6.35) (BNCLNCk'lREEL)sL21.MLINDP) L76M1910 00197
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3% FQRf4ATf1H0,:X,1PEoo.i / f2Xt.13C1U..,)l L f6MlWU WJ01t
35 FORMAT( / (2X-lPEIO,.3,-I2EL0.3)) L76Mi3o ouig9
30 CONTINUE 006194D n0fi*l

06 36 1ReECL=.IREELS L76MI950 00201
'~~ .jaWKAILIo,'d0) IREEL L76MI960 00202

4O i*QAMATI110,10ftEEL NO# .1P3teOX. 77HAVE. PRESSURE CYCLE HARMONIC$ L76M1970 00203
XICOARECTED FOR FILTER ROLL-OFF AND ENGR. UNITS) )L76M1980 02041KCNOCH( IREEL) L001990 00205DO 3f, Ja1,A L76M2000 00206
NC ZIC44ANL(JpIREELJ L76M2010 0020
AN(1.NC#IRE9Ll ANI.NC.IAErL)*SLOPE(NCtRCEL)*OFFSET(NC.IREELI L76N2020 00208

10 37FZ=j.MLONOD L76N203G 00209
TI 1~g)*SLOPEINCtINEEL) L76M2040 00210

AN ZINCOIREEL) 2AN(I4lvNCpZREELs 'TL L76H2050 00211
37 01441ollCeIRECL) = NI1,NCPIAEELI*T1 L06M2060 00212

*IFEIO0.NE.1) 00 TO 36 L76M2O7o 00213
WRITE(6,38) NqC,ANII.NCIREEL)tgAN(141eNCIREEL),Iz1pMLtMDP) L06H2080 00214

38 FORMAT(lX# 8HCHANNfLm#13p5Xp 11(10610.3) ' 127XP.0E10.3 / I I L76MZ0~90 00215
*WRIWE6.39) ( BNf2,NC:,I9EELI31MLMDPl L76M2l00 G0216

39 FORNATI 27X,1,6(LPE1.O31 / (,7XIOEIO.3) IL76M2110 00217

3CALLINUERE L76M2L2O 00225

C 03 CPEFICEN L76M2L40 00226
C OPOUEDFFRNIL0E~ 239FF C~l~ljp55 SN3*0) RL?6M2210 00227
C 9RT(6,4)= CN(1,JpICSCN US HRP HR US PN L76m2ao0 002226
C ffLAE6e) PI C HRMN41..t Deihkek,0 RE LOCLCLTD L76M2230 00229
2 AL9 M~IE647k S~t,.~KlMo~ L76M2240 00230
C I*,NI 'H DDIE91N) A 00SSR FOUOE COFIIE SOFTEAVRG L76M2140 00231
C 0 CYCL9 IS UNHEF OT L76M2200 002326

00 C2C39',J= NC105 UT L76M2210 00223
WI(PECH6 JEE) GO 10 O 41 L76M2220 00234

2390 WPITE16o42) IBS4Ps K=0LM L76M2240 00230

42 CYCLAES 1oGRTN.:,3 x 44 OO OS PUNCHED OUTU *L76M2,200 00232

IF(PUN~ellE'YES)GO 'TL4L 014228 00237
20WRITe 7.43) 00,SURS ST ' CF1 L76M2320 00235
43 ) 7M21 00237

WRITE (7s43) 0#IpIt#F pF L76M2360 00248

431,FORNATI WDIFF RENTIAL PRESSURE HARM0L76M2370 00243
Nt'ICS FOR 5 CH4ORD STATIONS AT EACH OF THE 5 EPANS'/( MEASURIN PROMLIGM2360 00244
S 1E LEAMIG EDGE AND THE 1BLADE ROOT RESPECTIVELY). 4 76M2390 0024*5

C *4SPAN LOOP L76M2400 00246
P0 44 9=LP5 1.76M2410 00247

C **CHORD LOOP L76M2420 00248
00 44.J--IPS L76M2430 00249
WRITEW749) I.J#CNII#JtI) L76M2440 00250

49 FORMAT( 4H$PANP1202Xe 5HCHORD,12t7Xp 8HSYEAOY= f iPEI0.4 L .76M2450 00251
WRXTE(7.IL5) L76M2460 00252

45 FORMIAT: 19HCOSINE COEFFICIENTS IL76M2470 00253
4.7 FORMATW 6fIPElIO.4) L76M2480 00254

WRITEM7471 fCN(W,1,.~,I)pK~lpMLIM0P) L76M2490 00255

4aWRITE,47e4a) L76M2500 00256
48FORMA f 17H51.NE COEFFICIENTS L76M2510 00257

4 4 WRITE(7o~fl fSN(kJp,1I.X:1,MLIMDP) L76b42520 00258
GO TO 41 L76IA2530 00259

C *'CARD INPUT (INSTEAD OF TAPE INPUT) IS ACCEPTED NEXT. L624 06
10 READE5.42)1 IUIJST L76M2550 00261

READ (br4a) 80p8lCeBlSpFOpFICtF1S L76M2560 00262
READ 45,431) L?6M2570 00263
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C 4*SAN Loop~ L76M2580 00264

00 so IZ. 0~6M2590 00265

k*4 CHORD LOOP L76M2600 00266
DO 50 :J15 L76M2E6iO 00267

REDb'9 N,JNCNt1,JH,*IH) Ll76M262O 00268

RE(S4) CNlK*19~JIjK=ApMLIfJP) L76M2640 08270
READt5#48) L76M2650 00271

50 RoEAD15,147? (SH(K.J#Z),K=1MLIMOP) L76M2660 00272

C *02 AVCRAO o1FPtEP.NIAL PREISURE CYCLES FOR SPAN I CHOP() J AZIMUTH K L76Ma670 00273

C FOUqND BY SUMMING THE CONNECTED HARMONICS, L76M2680 00274
C *** SPAN LOOP L76M2690 0975

C Al THIS POINT THE PRESSURE I.NPUT HAS BEEN ACCEPTED 17APE OR CARD INPUTLUE.2700 00276

41 CONTINUE L76M2710 0027?
Dy . 0 . za. =1 L76M2720 002708

HARMS 41) £BARMiI) L76M2730 00279

I2O'HARllSf 1.):FHARMlI f L76M2740 C9280
C L76M27147 00281
:CARD L76M2750 STORES BLADE ANGLE HARMONICS ON DRUM L76M2748 00282

C L76M2749 00283

C CALL DATCUR 0AM#pjHRM6 L76W2750 iJ0284I
IFIIDD.NE1I) Go 7.0 9301 L626 08
CALL CLOCK L76N2770 00288

9301 DO 51 1=1,5 L7 N2780 00287
C ssCHORD LOOP 176*12790 00288

DO 51 J=1,5 076M2800 00289
TI -AZRAD L76M2810 00290

C .4* .IMUTW IPOI.NT) LOOP L76M2$20 00291

00 51 K~i,1'i' 0062830 00292
DATAL(Ke.JpI) =CNfIv.J#1) L76H28S.0 00293
.Ti Z 1.AZRAD LGM2850 00294
J3 2 0. 176*2860 002'25

C *4HARMONIC LOOP L76M2870 Q0296
D0 51 L=1e)RL1MDP L76N2880 00297

T3 Z1341, L76N2890 00298

" 2 IsT3 
476M2900 00299

51 TATAl(KvjI) t ATA1(.K.jI)4CN(L*1,JeI)*COSI(T2)*SN(LeJ.I)*SI.N(T2) L76m29i0 00300
WOITE(6,54) L76M2920 00301

514.FORMATtSH1.S9NDIFFERNTIAL PRESSURE CYCLES AT INSTRUMENTED BLADE SL76W2930 00302

)TATIOHS kf L76M2940 00303

tn 53 =PS176*12960 00305
.. cXTE(6-55) I, F.f 76*12970 0006

55 iFORMAT(IHOO 12HSPAN STATI.ON#I3#5X.i3HCHO4O STATIONt 13//) .76*12980 00307
53 WRITE(6,56) (dA1A1If,JI).K~lvI44) L16M2990 00308
56 FORMATI 2X#10(LPE13.4) )L76MZOOO 00309

C ***IVHE FOLLOWING INPUT OPTION DESIDES WHETHr.A OR NOT TO CALL THE ACOLL16M3010 00310

C STICS PROGRAM1 E386 WHICH IS A SIMPLIFIEU VV.RSIOH Of THIS PROGRAM. 076*3020 00311

S2 IF(W386P.,NEeYES) 60 TO 57 L76*13'JSO 00312
KK =1 L76Mi014O 0513
XLOW r- 0. L7.v43O50 00314
DO 9501 .JItNHH L76M3060 00315
kM(&PKK) C 0. L76*13070 00316

9bOI XM14IA'K 0. 006*3080 00317
c ** R.ADIAL STATION LOOP L76*13090 00318

00 58 I=i.5 L76*13101 00339
K K = KK~l L76M3110 00320
!F(IRS(I):EQ.O) Go TO 88 L76M3120 00321
IF(NCH (1) EO.5) 0O TO 59 076M3130 00322
.N~i =NCHII)+2 L76M3140 00323

CHORD(1) =0. L06M3160 00325
DO 60 LZl'b 176*13170 00326
%FINCHAN(I,L).EQO0) 60 TO 60 176*13180 Q0327

KZK17 601190 00328
CHORD(K)ZXA(Lp 0) Fiue5. Cniud 76*13200 00329
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GPS(1J0.L76M322
0  00331

DO 61 jz#4 L76M3230 00332
K~1L76M3240 

u33300-62-L--1,5 L76M3250 00334QO y0 6g L16A13260 00335.
0511K) z OATAlfJ#L,z, 

L16Af32 0033662 CONTZNj 
L7643.290 0033aWpla0. L76P43300 00339CALL AVSUAOINTICHORO.0GPSIMECAI 
L76m33j0  oo34o61 OT44,1 a ARcASAA L76143320o0034100 TO 63 L16#43330 00341~590 Q6. 4 2:4 763 04f~j)l 0. L76M3350 00344.60 65 Lml.S L76M3360 0034.565 FN(Jl FIfJJI$ATAI(JLz)%Fl(l#Ll 
L76M3370  003.768. Fk(.JI 9 F4(Jj BAA L76M3380 00347663 CALL OFSRIEEOe414 1.pNtFM EI,yg~ra, L76M38.00 00349XL0((K) 0 IEMI1l? L76M340O 0034000 66 JztoNHH .7M31 00351

XLM(KK~j~s lfll~j~l)L76M3420 03566 X) M(KKPJI T M24J61 7648. 003 53S
58 CONTINUEL6M40 05

0 0.*K~ L76M480 00354
Do 9500 .J&U1NHH L763447 00356AMx *j c 0. 07614348o 003579500 XNA(1K..J) a0. 0761349 0  00358

14k:A ~.*0? 06M43500 00359R01 0 1.(10L6M3510 036P090134rU~j ?EIHID XLM XM L76M352 00361WR KZ 1,72 L76M3520  0362

220 FOMT/IP'XOKIJL(Kj~-,N "#X~K.)JjNH L76M3530 00362903 FORMATEFB.2u11OF.*2)) 
L76'4355o 00365902 CON7INUE 
L76M43570  00366900 CALL E386RN 
L7614358 00367

c~ 5 F(0PRONO.NE.YES) aGO To 7 L76M3580 00368

C CARDS L7633600  THRO L76N36i4o READ PRESSURES FROM DRUM L7613590 00370

1EL76143597 0 RTR 369AIA'rIL1M5800377
GOF(CO E 'DRM, 930 T 2 L76M3599 00371C CALL PCFR' (M~S#OMR 

L76M3600007
TI LPC- L76N3610 037THI ) =079 * ARM EL)/ L76M3700 00372C SPFAIil) = 99,9 '*) 7M33 00313

CAL SYARTI L76M1610 00387990 T 7 L:PASPAN L76M3730 003850

67 SPANLJIZSPAN(L..11,TI 
L76M3731005L3-4START-1 jM34 

00387
BLD1/POS.L7 00387

00 1~o~L76336
0  010395

SNOw~ 59 C2tnu

00 -1 60TO 10 L7M3720339



GCI=G2#TlL76M3840 00396
RSQ(h1= Pl.I0C1..2-QC2*02)/(288.*SPAN(11)lI 07604380 00398

10005 6GCGC6360009
W414TE46#88261 IRSOIN.I.11 L7AMX*7Ai nato

bu IVvluaL76Mi880 00400-
9100 4.ITE(6,9104) LSD2 L?6A43890 001401
9104 FORMATIIHOPIIHNTRAM ERROR v 5113) L76M3900 004.02

STOP L76M3910 00403
9LU.3 1~t'COP.EQ*CIRVtd'J 00 TO 11'O L76M3920 00404

WRITE 128) NOI L76M393O 00405
114 CONTINUE L76N39.0 00406

WPJTE(28) IS1NE(I)fI11288)PULADES L76M3950 00407
END FILE 28 L76M3960 00408
LS02C 1 L76M3Q7O 00409

C 0*0 HARMONIC LOOP L76M3980 004t0
Do 83 U=NSTART,MLIMRN L76m399a 00411
REWIND 28 076M44000 00412
FM ZFN4I. L76M4'010 00413

c L76144017 00414
C CARD L74M4020 BV PASSES HARMONIC GENERATION L76M14 018 001415
c L76M4019 00416
C IF ITCOP *EQ. 'DRUM') GO TO III 0T6M4.090 001417

READ 428) INDIEI)#1=1#7200? 076)4030 00418
C *** RADIAL STATION LOOP L76M1&040 00419

CALL NTRAIJ(29P10) L06144050 00420
Do 09 K=1#5 L76M14060 00421
IF(IRS(K).EG.0) 60 TO 69 L76iM4070 00422
T5=AA/(2. 'PR , 9)A*LACEL) L76N408O 00423

C os. AZIMUTHAL LOOP 06M41090 00424
DO 99 1:11414 L76M44100 00425
?1:-Ts L76M4110 00426
T2= T5 L06400 00427
73 =4T2-Tl)/40o L76M4130 00428
T6=T1*BLAOES*FM L76M4140 001429
COSRN(I) = C0t(T6) L76410 001430
SINIRN41) = SINT61 L76M4160 0431
f6:=T268LADE5,*FM L76N4170 00432
COSRN(440 = COSIT61 L76M4160 60433
SI.NRfN(41 : SI.NlT6) L76Nd1190 00434
A24111):Tl L76)44200 00435
A241441)=T2 L06M4210 00436
L=O L76M422O 001437
DO 71 J=2p40 L76M4230 00438
T1:Tl4T3 L76144240 001439
rO:TI*BLAOEW*M L76M4250 00440
A741(.J)=Tl L76M4260 Q0441

COSRN.J) = COS(T6) L76)44270 00442
kNRN(J) =SkN(TO) 176)44280 004143

71 CONTINUE L76M4290. 004144
NfI = NCH(K)+2 L76N43O0 00445

KK = 176)44310 00446
CHORDII):0. L76M44320 0044.7
OPSI 41 )=O. L76N14330 00448
00 72 L--1#5 L76443140 00449
IF(NCHAN4KeL).EQO) GO TO 72 176)44350 00450
KKK KKK * 1 L76M436 0 00451
CHORD(KKK) :XA(LOK) L76M14310 00452
GPSI(KKKl DATAI(I#LK) L76M4380 00453

72 CON4TINUE 076M44300 004514
CI4OROI(K41) 1. 176m44400 00455

GPSIfKKI) 0, L764440 001456
C4 TNE PEASUREO PRESSURE POINTS ALONG THE CHORD ARE INTERPOLATED TO L76M41420 001457

CHO41 2II):O. L76M44310 001459
CHOR02I4')=O . L76M14440 001460

CHOR2(4) ZI* 764440 0040
AREA :1./41. L646 0b

Figuire 59. Continued.
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UU Vui Nk4ULib M14/0 OU462

937COV1)=COD4-1#AREA L76M4480 00463
CALL CURVIT(HJTIeCHORDeGPSIW141.CHORD2.GPSI2) L76M449O 004b4
00 73 L=1#41 L76M4500 00465

73 GPS13(L) G PSI2(L)OCOSRN(L) L76M4510 00468
CALL AVQUAC(41,AZ41 POOSI3PAREA) L76M4520 00467
AREA cAREA*T4 L76M4S3l nnLfA
Fv v AU*A L76M4540 00469

9106 CALL NTRAijl29v1,IIAREAfLSD2) L76M455 1  00470
IFV'OD.NE.1) 00 TO 2741 L76M4560 00471

IVI.1 GoJ0 TO 27141 L7&M4570 fnO47P
2742 Ub ;II 111

ITEI60.2) 71 TOP24SL640007
WRITgI6.2742) CI40R02NT L76M14590 00470
1IE6274 ~ GO1A(~pHzlPSI 2HZ5#X2Ueol L76M4600 00471
XRIT3(6,27472TI PR2SUR PULSE OS.OTARMK .AR xeA, L76M4610 00476

274 0RMT1627iP0COSR1 L76M4620 001487
27141 00 747L: CHORD L76M4690 0048
74 RPITE(L) 47 P()SINIL L76M464O 00489
CALL AVGUAD41A4 CHORD2 REA L76M4710 00486

CALL N R:121 OPS12 502 L71M4720 00401
ARIE6277 ARA T #~T#~T#M~tkpRA L76N14670 00488

2701CAL FORMAXI(91@) L76M4680 00493
274D 74o L=141 L?6M14690 0048'4

04 9P109) 1: 144 INR(L L76M4800 001495
910 AFLO'1 AVUA4100,910.9 1 AEA L76944810 001496
9111 AL .NRAO4(921AELS L76M4720 00497

9112 IF(LSD04091009107#9118 L76M1473o 00498

9 8CALL .NTRAN~l29.2,1eAREApLSQ2) L76M4740 00500

91 CONAREI AE L76M475 0050
919 CONTINUE L76M1476O 00501

C C7M48 005092
C2o CAS HI76M490 ADL6140 TR NWHROIC NDU L76M4888 00505

C 096 MP L76M149o 00506

C11 CA(L V IACU 9('GMAR'.0ILL)140MR L76M4890 00407
C11 CALL DTR ('HM#jAREAFID(M),MR7 L76M400 00508

911 TOdD4 112 011P91 L76M11910 00598
C13GAR.pALLPFR 'AR:0U:MR L76!14040 0054

C CAS L76N92 RAND L76902RA) NHRONC RMDU L76M4SO 00501
C14I(S2L 90P1491 L76N14919 005.1

9115 MAIOI C AN SI OFIINSO CUTCPESR USL76M496O 00502
910 AOTIE 14AMUALSAOSAECOLD STIO FO 00L76M4970 00503
C NC 1 L76M1480 00519
C CRD 7649 AN1:1,5 SOEN AMOISONDU L76M4888 00505
C RT~,8 L76M4000 00521
75 CALL ATINO,1MLAOE STATZON:,12) L76M4890 00520
C AL TE(6 UR (GHMAR(K.I).K1.14pHMR41 L76M00 002
77 NRTO(.6 112 (KIeK111 L76M4910 00509

C *~ i OLWN UR ~~ROAE CUTCPESR US AMNcL76MO1O 00520
C UPRD TO 288AIMT AND 20 AD STTINSHROISRMDU L76M5050 00516

75 AL IFID RD1 (G TO 930 pMA~72 L76M4920 00527

C CLL CFRD I.HAR Figu)#Mr70 59.93 00ntnued

112 CNTMU L7649400205



CAL. CLOCY L76M50l0 00528
9303 CALL INTERP, L76M5000 00529

£t-&VAuu.l. WVj 6%0 f L t-ovUo qu!30o

C ALL CLOCK L76M5100 00531

WRITE(6p802 LAZItLSPAN 0T6M5110 00532 I
80 FORMATilme 1 IITERPOLIATEO ACOUSTIC FRESSURE PULSE CFFICIENTS 1076M5120 005533

DO 81 IM1.LSP L76NSIWO 0055
IRITE16p82) SPANII) L76045150 00536

82 FORMATISM0#IHOLADE SPAN.# F8.2s10~e2lHGNAR(JI)HA1IJ.I L76M5160 00537

8, RITgE:6:5 ) fG4ARIIJ#I),.14LA.I) L76m517o 0055
P1.ITE(6 5:) lHMARII.J#I),J1,LAZI) L76M5180 00539

C 004 0OU8LE VilTEGRAT ION FOLLOWS L76M5190 00540
79 151 (DPSI/2.5I*.01 L76H5200 00541

TI 08.'44.0pI) L?645210 00542
C so* FIELD Poli LOOP L76M45220 00543

00 83 NFIELDO1,tIFT L7&N5230 00544
PIFIELU =1FIELD L76U5240 00545
tFfINTEPM.EG.NO)GO TO 84 L76M5250 00546
WRlE(6#a5) N4FIELDXFP(NFIELO),YFP(N4FICEL).ZFPINFIELo)IN L76N5260 00547

85 FORMAY( 1H1. 12HFIELD POtNT:.13,5X- 4H FP:.1IPEI0.4p5Xt4lYPP:,1PEO.L76M5270 00548
X 4p5X' 4HZFP~slPC10.4@15X# IINHARMONIC M=#,13 I L76M5280 00549

C ... SUBR. CUE WILL CALCULATE 01 AND G2=G1*Q2 Q14268820b0924288.20) L06M5290 00550
8'a READ4281 fSlNC(I)#,11.288),SLADES L76N5300 00551

BACKSPACE 28 L76M5310 00552
CALL CUC12#FPPMFIELD) L76M5320 00553
IP(INTERN;EG.NO)GO TO 86 L76M53S0 00554
WRITE46,8 ) LAzl#LSPAN L76M5340 00555

87 FORMAY41HOP 3HG~,l#I5,1jHpI2#1N)) L76M5350 00556
00 88 1:1.LSPAN L06M5360 00557
WRITE(60891 IfXO(1) L76M5310 00558

89 FORMAT1INOF 13HSFOAN STATIONZPI3# 1We1 F6.3.114) 3L76M53ao 00559
88 WRITEI6vqo) lOl1(J#uJ:1.LAZI) L76M5310 00560
90FORMATI 2Xtl3(lPEl0.3)) L76M5400 0561

C*'THE FOLLOWING LOOP EFFECTS A DOUBILE INTEGRATION WHICH YIELDS THE L76145410 00562
C SOUND PRcSSURE COMPONEN4TS UMF (MrNFICLD) A14D VW('MPNFIELDI. L76M5420 00563

86 00 91 KZ1,2 L76145430 0056.
IF(!NTERM.EQ.NOI GO TO 92 L76145440 00565

WRITE46.93) ItLAZILSPAN L76M5460 00567
93 FORMAT(jH0. 1HG.I1,1H(p,13#1H,.12v1H)) L76MS470  00568

DO 94 IzIPL!.PAN L76M5480 00569A
WRITE(6.89) X.XOII) L76M5490 00570

94 WRITE46.90) l02fjI.JeI l#11LAZI) L76I4550o 00571
C **. A DOUBLE INTEGRATION IS DONE NExT. L76N5510 00572

92 IFCiDD.tIE.1) GO TO 9304 L76M5520 00575
CALL CLOCK L76M5550 00574

C RING *ITEGRAT ION L76M5'o 00575
IA£UDREZLSPA14-2 L76MS550 00576
ARiEA.0 * L76M5560 00577
DO 10006 JZIPIAUDRE L76MS570 00578
OAvR = . L76M5580 00579
00 10007 1ILLAZI L76N5590 00580

10007 0AVR=GAVR#O2(l6..I4) L76M5600 00581
GAVRZOAVR*RSO(J) L16M5610 00582
WRITEI16 10008) JPOAVI4 L76M5620 00585

10008 FORNATI 5H4 RING. 13P20XOE13.5) L76MS630 00584
10006 AREAZAREA+OAVR L76M5640 G0585

IFIK.EQ.2) 00 TO 10009 L76N5650 005a6
'JRING=AREA*71 L76M5660 00587
GO TO 10010 L76N5670 00508

10009 VkHNG=AREA4Tl L76MS680 005S9
10010 CONTINOE L76N5690 00590

9304 IAuflRE =LSPAN-1 L76M5700 00591
DO 8820 I=1'LAZI L76M5710 00592
DeIEI):o. L76N5720 00593

Figure 59. Continued.
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1,76M57340 09

13t 021 3Z2@iAOURE 
076145

7 40 0059S

88200911)'ivoI~l2.'
2 1 .L76

4457 5 0  00596

8820 D I4I) 011 
L76N57

7 0  00598

^A TAl AA29 
L76M5780 00599

ljEl .). Ile15)Oe~~

8826 pFORMA-11lH0I101OI41 
L76mse"'

0 0601u'

CALL SlMrCALA110PRAO0SltAVROI 
L06M5810 00603

34P1iK)0AVRL00580 
0002

9101 dAA:6AVAODB I t 1) 
L76M5850 O00'06

970 V 1,L.L*DPAZI 
L76M$660 00607

UIAPO 
L76M8

7
0 00608

10(9.0S.21 G0 1.0 970) 
7M88 00

BUTS 0P-GVR

00 10 9702 
016M5690 0060

9703 vTftAPXGAVRt 

L76M~SOO0 00611

C SMPSN SL76M590 
0012

910 iV4Ds dE.1 G To 9305 
L76M90 0013

GAVR=2. OELSPN 
L76N92 061

DO 1000j~lPAZIL76K5940 
00615

00 10601 
L~tAOE176M5

9
50 00616

11001 

6 
~~LZ 

76m5(ml 00617
.0 Z4#ARE~,J) 76MS970 00617

CALL I jAOEQVtL058 001
1004D IMC1AA0EA 'RA4I.R L76P45

990 00620

0S14LA2141) 81) 4IQV L7600590 00620

WRITE(6.8626) 405,1(11 *1 ,lIS.AR17)60 
0

S m o LA1 100~ D02 61 GA R 
L76M6010 00622

CALL 02
IFtK.Ea.i' 00 .0 100276946020 

02

USIMpO0AvR*T1 
0m o061

io~) 
176M406 00625

4 O 1 0 0 0 3 
1 .7 6 46 0 0 0 0 6 2 6

1002 V P9Ap- JR*Ti 176946060 0062

WRZI.6)22 
1.76946070 00628

2222 vaRIAT1OOS20 
00629

CtALL CLOCKL7165
00L76M60O0 

006

OAvRQAV0(,A 
76O2 00633

0.6946130 00632

.3AVRz@AV*/2e
80 AUR %OA

99 TE6,02 
L769461'40 00635

902 pQRM 02I (i OAV AYE.4'0E= P1PE20*5) 1.7696150 O0636
902 oRMT tI001VAGL76N6160 00637

C *** SUBR. cUr WILL CALCULATE 
020~ .6M46170063

6EO2)(1NEW$Ih1lw288) ,6LACF$ 
L06M6180 00640

BACKSPACE 
0L61460

8 0  
0064t

CALL CUE(3,.FMFNIELO1 
00%14200 064

91 ONTWUEL76
9 46 2 lO 00642

ILA'FEL)=UTRAP 
7M2.064

id(M41 76946250 00644

XI4I NOIELD)'VIRAP 
L664 04

R AO(26) S1NE I) ,I j2 8 tL S L6962 0 0064 6

G ACKSPAt , 28 ija819AE 
L1696260 00647

HIlOH) 
1796 00647

V FMP121-t 176946280 00649

WRIT00E(6
9 ol 00 To 9 

1.76946270 006 508

9701) FORn4ATILtH0'
5 

MINE FOLLOW.ING ANSWERS ARE OBAN1- SIG1AA0769462
90  00650

XIOAL INTEAGRA11ON k4.o)4~ Ti4g. BLADE trE ZMUH .' 
176%361U065

It44?~ $~)P ,t S INTGRATON ALONG 1H AZMT.176)46300 00651

X 4 I T O D 
6  S I M P S N F IC L D T E M P 

1 1  M , N F I E L ~ f V C M P l 4 ) 1 .16 9 6 3 3 0 0 0 6 4

96-ti FC IA T(NO16)63 
0 0065 5

44HV94E~4 )IEj4  1.69630 00656

t$ suPPLSRE AND SOUNID pgISSL'RE LEVE 1TUREP**T~* L76
9 463

6 0 00657

95 ~ ~ ~ 61Sl 06M(4NI~0  CLUAE E!164630 0065S

95p PMSmNLD) Z 411 ,t 1 4 11  
NFIE.Y(UOAP2VtRA2) 176946380 00659

SPLM(M#NFIELG) z 2.*ALOO(PMRMS(.eFEL)4E1.643 
05

IHER.EQ-NO) G0 to 31000

Figure 59. Concluded.
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NHIFr16b971 M-NFELUIMSiMtl4FELOM,lFIEL0.~l'LMPIMNFIELDI LlbM03VO UuboU)
97 FORMAT(IHot 6HPMRMSlo12#lHpI.3Hl) Z.iPElfl.U~.lok. lUnI

A6H SPLI'l.12#lH.,12s3H) =.IPEIO.4 oi" L7M6i1 686

31000 I(ID.NE.;I GO 10 83 07616420 J30663
URITE(6.97051 L76M6430 00664

9705 FORMAT(IHO#95i HINHE FOLLOWING A14SWERS ARE OITAINfn By LJSINO TRAPA?0L7AMAWWO 00665
1(ICAL INTEGRATION 4LI16 THE SLADE AND AZI14UTH IL76M6450 00666
(qMITE(6,9) M.NFIELO, ,,FCL.TA L76M6460 00667
LITRAP:4 1./a.41421356).SORT(UIRAP'.a'VTNAPO*21 L76M64

1
0 00668

VTRAP=20..ALOGIOIUTRAP/2.OE 091 0?6M6'.60 00669
wHITE46.97) MPNFIELD#UTRAPeMI4FIELDVIRAP L76m61.90 00670

V4IPIEE6e 100041 L76M6500 00671
10004 FORMATliHOF 17H SIMPSONt SIMPSON L661 07

WRITE46,96) M#NFIELD#USIMPPM#NFIELDeVSIMP L76M6520 00673
USIMP-- (1./l.41421556)*SGRT(US!MP*624VSIMP**2) L76M6530 00674

V VSIMP220.*ALOGOIUSIMP/2.9E-09, L76N6540 00675
WRITE(6sq71 MffNFIELD-USIMR.MtNFIELOvVSIlAP L16M6550 00676
WRITE4., 100112 L76M6560 00677

10011 FORMAT11HOP 6H4 RINGS L76N6570 00678
wR11E46,96) kNFICLD#URINGpMeNFIELOvVRING 06sao8 00679
URINGlI./1.4I%2I356)*S .RT(URIN642VRII1G**2) L7&M659o 00680
Vp ING=20. .ALOG 0 (URING/2.9E-09) 076M6600 00681
WRITE16.97) MPNFlELcURINGM#NFIELD.VRI4G L76M6610 00682

83 CONT:NUE L76M6620 00683
DO 115 I=IeNFT L76146630 00684
WRITE (6#116) If(XU(.JPI)#J1,MLIMHN) L76M6640 00685

116 FORMATIOQUIRAP VALUES FOR FIELD PdINT'13/(IPIOE13.6)) L76M6650 00686
WHITE (6.W7) IF(XV(.JI),J~lpMLIMRN) L76M6660 00687

117 FORIIATIIOVYRAP VALUE.S FOR FIELD PORIT'I3/11P10EI3.b)) L76146670 00688
115 CONTINUE L76M6680 00689

00 98 I11MLIMRN L76146690 010690
COSARGI):1. L76iM670G 00691

98 SI;ARGI1I2:0. L76M6710 00692
04:TOTIME/ 4NTI.ME-1) L76N6720 00693
FAC:-BLAOES*DMtGsPI/30.*0T L76M6730 00694
FACazo. L?&M6740 00695
00 100 I:2,NTIMC L76M6750 00696
FAC2cFAC2+FAC L76N6760 00697
00 100 JC1,MLIMRN L76M67 00698
ARGZFAC2*.J L7646780 00699
COSARG1,.i)=COS(ARG) L76bMb790 00700

100 SINAR64I,J)lN4ARG) 7480 00
bo 11 1=001L76M6810 00702

DO 102 J=1#NTIME L76M6820 00703
SU~mO. L76M68S0 00704
DO 103 Kz1,MLIMRN L78M6840 00705

103 5UM=SUMuK1CSARG(J()XV(KI)SNAGJ1() L76M850 00706
102 Pt.)I=SUM L76M68&O 0007
101 WRITE 4601041 lt(PlJ)t.F1,NTIME) L76M6870 00708
104 FOANA4//OPgESSURES AT FIELD POINTI14//(IPIOE13.6)) L76M6880 00709

C *** THE FOLLOWING SUeR, PRINTS OUT SOUND PRESSURE LEVELS FOR ALL L76M.890 00710
C CALCULATED HARMONICS, L76M690O 00711

CALL OUTSPI. L76M6910 00712
IF(IO0.N[.1l 00 TO 105 L76P46920 00713
CALL CLOCK L76M693O 00714

105 IF4TCOPF.N.DFVM) GO TO 7 L76M6940 00715
LCNO L76M6950 00716

91 FOR 8LOOAT 00717
BLOCK CATA L7680010 00718
COMMON /81(1/ I00.8BAAXA(bP5),PDSIRR(8),OMEGeCCNtBLAEMLMR14, L7680020 00719

0 MLIMdPXFP420),YFP(20),ZFP(20),GAMAH0.BLADEL00,O1CSISPUNCH 07680030 00720
* L PANFROC(30),TCOP,SLOPE4ioeSleOFFSET(o,8),KUI-IIT(5),IBURST# L768004o 00721,
* 1 RS 4b)PI TRACK Ib) #F I (55)#NCHAN5-5) #E3B80PvNFT#AN~p KEYI.KEY2 L7680050 00722
0 KEY3,.NHH.CAPRF(20).THETAF(2OIALFAF(20).OPRONON4CH4)UJTEM L7680060 00723
* IREEL.NCNTBOX(S.10),NSTATC(5,l0),N4STATR(5,10)IISETSI.IREELSF L7680070 00724
*NOCH(S),LAzI L76B0080 00725

a. End of E67'6, Start of BLODAT

Figure 60. Subroutines.
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* TRACKDM8UI~tRCNil4ik...- 
..

(~ 
P* RA DA RANO - -MP "") 10 5) 

0 5 
XL0 7), L E L 1a*U ~gV U ,,rp 'I:MPl7)'TEN3(7 ,PI XLM7,4() L 60100  00727YE #NLAI, 

1.7680±10G 
RIH2141 

00728IcA~ jpjtOlE2aIr2PAIRS" 0020). L76s0 130  4730
DIMENS ION CN1 ).S31. 

1.768o±4 00731: ?lV sHMARI44,~3O5.seIeOPSION1
3 0o,os, L78o~ 00QUI ALNCE *N~gW 6160018o 

00735L7680200 
00734664 E04R~g~

5 1 ~.INI* IHARID6),(NA 

00737RIAR(55) (GAI) 
07680210 003a

EQIACC tltMR#NIHAI776)1NN292 

L7680
2 30 00730

C ISl I NXS MNE RADIAL STATION COUNTER@ COUNTrNO FROM THE

c LADE ROOTs 

0680
2 40 00741

C IF IASt 'I)ad THEN THTSTATION ISNO.00 
7605 a0742

DATA~N~ 
/1f'2hI5Pa3-'Jl 

1 FR AC L7ADIAL 00743.STATION CONEI04C IF CHORD SYA71N *J I OGOTE NC AN(1#4)2o 
L763029004

'DATA (KHN(I'N00O) 
THE1 N 

L..~. #., **176a030O 00746
3)"c S)/1 21300501,2 3#4, p 100747

C .MCH(xl IS THEi TOTAL NO. OF CHORD STATIONS FOR RADIAL ST7T80N20 
00749

C WVJHA ~ (V I,ljv5)/' 0
5
# 5505/6 

0~ 00750

C P4) 
.4 SIN CRATION FACTORS FOR RADIAL STATIONI, CHORD L 61 40 7

C STAO j
1 ~I'J±5. 

0 1.7835 0075.2
X*±e1D.222::-3:559 

-1p.22##355#. 222 
as .6g~ 05

.2229.22 -10-11-222#03550*2229 
L768037

0 00754

Xl* 
'112222221#35F.2a2 

L7808 00755
DAT 04 )/,a j,0  00 1 000 00 0 00 0 , 0 000 001 000 000, 1 68 0 0075 7

X( 0 007 -000 000 000' d 0 0 6 600 6~ 01/ , 'IASK(V p~I~lt6)/1. 
6 0 9

0 v 0 0 770000 0000 000 
777 7800 00757Odf0001700 .00 .000680410 

007580'N 
00760277 

oo

N D 
76 8 04 0 00 7 62

1I FOR INPUTA 

L78q000763
SUSROUIIEIL60

1

C THIS .NPUTA 

071

THSSUMR. RECEIVE'S CARD) INPUT 

7101 00765

COMMO Si IDOPEIOAAXA(5.5#PR(5OP)rCNLA~tLMN 

L710076

., 

10 6400 0 00766
(1d5)OFSElI,5~vU~IT 

6RS9 
7610050 00769,IRS5)#TR~k(5)FI(05).NCAN 

---.....NFTANO.KE~y lkEY2, L.7010060 007

*KEV4,NI*),CAP 
* ojTNETAFaiO):ALFAF(

2 O).ITR, 
7100 00711

*IREE'NCvNl8 RX(6,0ltSAC5)ORNMHNEMa .N0CN05)o,:AZI 
..nSpITC#s,1o),NSTAT.L

COMMN sa2/ NYCL1.7 
610080 00772

L76I0o09077
'H TR 4 oepU~T.KRECPNO1(1441#)N2 

(6oK(3*LIRS, 
600

* TRACK,1uR0NCYLECYCLSKU.Nox~I 
p5(q XL;*(?) XLM(7,

0 ,L7xi1 0075DPAAD.A.RA0,N PT MP.)'EP~0~. 
40DZHH1 061010 00775MTH2j43/A

2
0yI4 

)v 0610120078(288~o),00776* V1ARI286#0 I)IXO20' lL~ktTr,8 EDE~qM~1.7610±30 
007770 SPAN20)p P4RMS41.7610L?±50 
00779* A L I , ) COS xpE(2 8 1  e NE r a8 ), LAD So A RO. T P L7610160 007 81

e QlU IVALENCE (Nd2 5761) , H AR), 
0AE 

, A O, T P 6 0170 007 80

s(GMARIN 

L761018 00782
* E0ARI455 I).q, N), IN).4MA 6),01 SN078N3Q ; g S O N , ) ( R I , C 1A 7 7 6 ) S ) ( D , a L 7 1 0 0 0 o m

4 qAR(144)HRDN443 5  
p )#AN(j I#O5PN30A#. 

7610200 00785

a PQ1(28802O)#d2(28S0O 

1.7610220 00787
CoMM/NE/ F~~l~FIS#OTI~pYHT176 10240 00768

£NTE6ER TCOPtCARODJ,06
3

Fe,jPIlEafOTvEtPqN 

1610250079READStil(NN~) -111)7610260 

o07,0
1.76X0270 00791

b.End of BLODA', Sta~rt of InpUITA

Figure 60. COntinued.
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I FO7MA7!.l3Ab#A2 1 7610280 00792
WR TE(a.2) trNEfI),Ijl.14) 07610290 00793

2 FORMA7(INI,25XI3A6pA2) 07610300 00794
REAOIS.3) OB.AA.OIAOELOAMA.RO.CCO4E000PSI .NGLAOE.MLIMDPMLIMRN, L7610310 00795
L SPAN, IREELS. TC0PtgPUNCHe INTERMN.0 L~ 7610320 00796

READ 15.15) RR-XA 07610340 0798
15 FORMAT15FIO.) 117610350 00799

READ 15,15) 7OTIMIETHETA 01760360 0000
IFtTCP.NE.TAPEl 00 TO -150637 001
DO 100 IIt5 L7610380 00802
DO 100 J~JZI#10 L7610390 00803
NSTAYC(I,.JJ) 100 L761040o 00804

100 NSTATRII#.JJ) z100 L7610410 00805
D0 16 JJ-1.IREELS L7610400 00806
READ15t4) IREEL.ITRACK(IREEL)FISET(IREELI.KUNIT(IREEL) L7610430 00807
wRITE(6.77) 04610440 00808

x IREELITRACK(IREEL),ISET(.IREEL).KUNIT(IREEL) L76104.50 00809
77 FOAMATI 51131 L76104b0 00810
4 FORMAIII24lX,12)P6XfI2) 04610470 00811

NOCH(IREEL): .0 L608 01
6 *READ (,5P5) NCI NYBOXI IREELiNC),NSTATC(IREELP.NC) tNSTATRI1REELP14C) t L7610490 00813
0 SIOPEINCP . RE .EL)tO0FSET(NC@IREEL) ,.NCEND L7610500 00814

FORPA(2x,12elXA1,P2(IX.11)11XE 3#1e3X.E13.1,39X#I1) 0l610510 00815

NOCHNIIREEL) =NOCHIEIREEL)+1 17610O520 00816
IC~i.ANLiKPJJ) =NC L7610540 00818
IVINCEJD.EG.0) G0 TO 6 L76105t0 00819

16 CONTINUE L761056 0 00820
RCAD(5e7) (FROC(JI,.J=1#30) L7610510 00821j

7 FQRMAT16El3.i.2X) 17610580 0082245 READ(5p8) E386OPPOPRqNO,.NFT L7610590 00823
8 FORMAT(IX#2(IXpAI)p2X, 12) L7610600 00824

1FIE386OP;NE.-YES)GO TO 9 17610610 00025
RED51O N.~NctKE2Ky L7610620 00826

10 FORMAT( E7#6@4 2XP 2)) L7610630 00827
9 DO 11 I:1..'NFT L761064b0 00828

IF) E386P;NE.YES16o TO 12 07610650 00829
REA 1 #13) CAPRFII).TNETAFII).ALFAFII).XFP(I),YFP(I)P-FPCI) L7610660 0.0830

t3 FORMAT( 3E00.1.20X#3ElO0.1 L7610670 00831
00 TO 11 17610680 00832I

12 AEAD(51'.) XFP( I)o.YFP(I) .ZFP(1) 1761069 00833
14 FORMAT( 50Xp3E10.1) 07610700 00834
11 CONTINUE 07610710 00835

C *** NOW THE INPUT IS PRINTED OUT. L7610720 00836
'WRITE(6t2O0 8BR0..XACCPOLA0EL,0MEGDPSIIGAMA 0761 00837

20 FORMAT(IHO,1Xt 28HOLADE THICK~NESS (IN) = ElOd. 8)X, L7610730 00838
1 35HZERO TWIST SLADE STA. 4IN)' = tElO.4 // aXp 17410740 00839
2 28MOLADE CHORO (IN) = 'E10.4p 8Xe35HSPEEO OF SOUND L7610750 00840
3 (IN/SEC) = IE10.4 2Xo28HBLXDE LENGTH 41N) 07610760 00841
3 P EIO,4t8Xp L7610710 00842
4 3!HROTOR RO7. SPEED (RPM) Z tElO.4 // 4Xp35A2IMUTH 07610700 00843
5INCREMENT (DEG) #ElO.4 I 2X# 2811SLADE TWIST RATE (DEO.'17610790 00844
61N) .EIO*4 )17610800 00845

WRITE(6121) NBLA0ETCOP.ML1M0PPUNCH.ML1M1RNINTERMLSPANIREELS L7610810 00846
21.FORMATI#0 NUMBER OF BLADES'32X'= 112F14XOTAPE / CARD / DRUM *OPTIOL7610890 00847

SN'7Xt= lA4//2X 49HN0. OF HARMONICS TO REPRESENT PREL7610830 00848
iSSURE CYCLES j 3e 14XP 35HPRESSURE HARMONIC PUNCH OPTION 20610840 00849
3 P Al // 2X, 28HN0. OF ROTOR NOISE HARM4ONICS, 9OX12HZ - 12. 14X. 17610850o 00850
4 26HINTERMEDIATE OUTPUT OPTION* 7X. 2H= P Al // 2X. 33N. OF IITEL76100 00851
5RPOLATED SPAN STATIONS. 150. 2H= 6 12 // 2X. 23HTOTAL NO* OF TAPE L7610870 00852
6REELSO 25X.2H= 1 12 / )17610880 a0853
WRITE (6,17) TNE1'A#TOTIME L7610890 00854

17 FORMATflOCOMEINEO ROTOR SHAFT INCLINATION AND FUSELAGE PITCH ATTITL7610900 00855
SUCE =IE 10.4' DEdRtES*/IOTOTAL TIME FOR ACOUSTIC PRESSURE COMPUTL76i09iI 00856
SATIONS IS 'ElI.4..' SECONDS') L7610920 00857

c. INPUTA Continued

Figure 60. Continued.
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£PIC~rIILUAPE: Q TO 4~b Lb0.00
00 22 IREEL=1,IREELS L7610940 00859
WRITEE6P23) 1RECL.XTRAC.K(ZIREEL).ZSETIXREL)lKUN1T(IREEL) L7610950 00860

23 FORMATISHIXP1~ 11W4REEL NO. = ell OX. 12HTRACK NO. p 12. 4Xt 07610960 0086.A

I OSET No. = s 12# #dX#' 24ONLOGICAL TAPE UNIT NO. t 12 // 8X. L7610970 00862
2 7CHANNELD 24.X# OFSLOPEv 14X. f6HOFFS:T 0 L610980 00863

WzTOCH1IREEL E360.4PRNvN
mcRAT 22N ; GajPINT S RoA sa TER"LCrS.PL6iII6O 00865

#C L7 LOIO0096

WNIT0025)L76100911

jhC 5X#AT 61X'ZREQ.. 303,E10.l4I L7611090 00874b
D26 N _Ip L7611100 00915

jj aJ415L761£11 00916

26CNTIUE 0611140 009

46 1IN*2)E RON) N*N L7611150 O
A7,O*THI SUR.OS P OPE TAE PROGRA E8610 11. OR"A 12) 6T PL76RO1bO 00920

C0RM MEAUE PESR PULSE) 1OD0AX(,I.X~ItB H=0.Ct.tiLA0E,19NRN O L7611180 00921
SILD PINTSO SIX# IN P( 1,F20)0M,0BAE,08CSSpN L761119O0 00922
* LS8;PAN1EOC43)GTOLPI1.)QFS 1.).UX48PIRT L761100 00925

WRITE16#2d. AN94~kY#End#E o7111 PUASar o EK

29 ORAT(Xs4SHNC. Fig 6NEGA .O Conti11 uE3 DB)z0F-4 L612 0

i'4X 28NO-OF'AR LAD-ARMOiCS= @2). HEI .1P6KY-06 3 ~m

2 - I0X6KYVP2//'L6i4 08



I TWKA5 F 55I0Hl S 5 EtbPNTAGKYvE2 L76RO0 00924
K KEY .CAPAF(2o),THETAF(2q).ALFAF420),OPRONO.NCH5),1NERM# L?6R007o 00925
* REEL.NC.NTBDX(5fl01.NSTATC(5.I0).NSTATR(5P1O),ISET(5hXREEL So L76 0080 00926
*NOCHiS),LAZI L76RO090 0092?
COMP4ON /6iK2/ NCYCLENCYCLCSfKUtiDIV(41#BMASK(6)#NN('.35)tLIRS- L76HOIDO 00928
* yRACK,KDURST.KREC, C1.10.o5.ND2ti44,1obhXL0(7)XLM7v4o), L76"010 a0929
*XMMI704)TEMP147)TEMPI)TMP37eP,AMH214 )AZMTH414s3, L76NO120 00930
4 PA*ZA#OYSNLN#TEBEDEGA12A11 L*.ZAiu otowi~U''V~O#L76R01160 00932
DIMENSION CNI31I,5)SN(3,5.5).AN(31,1O,5bpRN(3 110.5), L76RO150 00933
* OMARl..iei*4PAR(1405) L76RO160 0093.
DIMENSION NNPS5219) L7C.RO170 0093b
tQUI.'ALENeE i3'6ibbi iNMARIp L6ROISO 00936

A 6MA71eA :M; L76RO190 00937

00AII5I~F 10 41.2).A1476)S L76RO00 0093a
LqII LNC IFT K1TRC)(ORTKBRY#FEPR L76RO2140093
LQIvALN. 219 (71)GMR L76R0220 00940
00 TO 312)l L76k023O 00941.

1 LINM1 217 L76R0240 00942
CIM2. 2193 L76R0250 00946
3kT 3:U- 0GR6M 0 00944
2 GO4 TO 21,,7' L76R0270 00945
4 ,ADI8= 45Ip'~X1.l2 I.76R0280 00949
GO TO U- L?6R029 00940

6O TO 94~67Qp L76R03040 00952
6 AEADgIS) 41 'N(I)#I2LIMltLjM2) L76R035l 0D959

GO TO 9 L7bR032O 00950
5 READE1) VJN~l)9j=LIM1.LIM2) L76RO330 00951

60 TO 9 L76R0340 00956
8 REA0D01N4I)e1=LIM1,LIN2) L76R0360 00957

7READ (I)(NNPS)FI,121,I29 L76H0370 00955
60 TO L76M0'38o 00959
8O RA2 NN(I~LIMlpLM2 L76HO390 00950

1=1+3L76HO430 00981
20, tNIJ)=NNPS(I) L76H0440 00962
9 FTRACK 2 Aq4O(NN(LIM2-2)p0MASK(6)) L76R0450 00963
rBURST =AN0O.NN(LIM2-i,,eMASK(6)) L16RO460 00964
0REC =ANDINN(LI'M2) PIMASK(6)) L76RO410 00965
IF(IDDEO#1) L76R0480 00966

XWRITE(6plO) lNN(I)vI=LIMl#LlM2) L76RO490 00967
10 FORMATIIHot i9H(NN41I.I2LIMIvLUM2) / (X,10Oi3)) L76H0500 00968

RETURN L16RO510 00969
END L76R0520 00970

91 FOA UWrACK 00971
SUBROUTINE UNPACK LIGUO010 00972

C * THIS SU9R. UNPACKS A CYCLE NN(435) TO FORM THE ARRAY L16UO020 00973
C N0I1144,X0.iREEL) L16UOOIO 00974
C WHERE THE FIRST SUBSCRIPT REPRESENTS AZIMUTH# AND THE SECOND ARRAYL76UOA40 00915
C REPRESENTS CHANNEL NO L76U6060 00976

COMMON /SKI./ IgD#eOB*A,XAISr5),OPSleRR(5)IOMEGCC,.NBLAOCeMLIMRN. L76U0060 00977
*MLIMdPpXFPI2G)fYFPI~lO1ZFP120)#OAMAfl0,BLADELOBOPBLCtBlSPPUNCHO L76UO070 00978
*LS;PA~leFROC(J0)eTCOPeSLOPE(1Oe5),OPFSET(lO,5),k(UNIT(5)#,IPURS, L76UGOSOo00979
*IRS(5lTRACK(5)sF ( 5 ,5),NCHANl(5e5),E386OP.NFPANGKEY1,KEY2# L76U0090 00980
*KEY30NHHpCAPRF120ipTHETAP(20)rALFAF(20).OPRONONCH401uINTERM. L76U0160 00981
*IREEL INC.NTB0)X(5D10lNSTATC15DlO)DN4STATRI5,10)PlSrT(5h#IREELS L76UO110 00982
* OCH(S) ,LAZI' L76U0120 00903
COMMON /9K2/ .NCYCLECYCLESoKUtDIV(4)..8MASK(6),H'HN(45,LZRSP L76UO130 00984
K TPAC1(,KOURST.KRECN011144e10,b),N02 14qe10.5)pXL0(7)#XLN('7,4O)$ L76U0140 00985

*XM4(1040)eTEMPI(7) ,TIEMP ^(7,'TEMP3(7)FI, AY~D4H24I44I .AZM~T(I4'.I. L76UO150 00986
* 0PRA0,AZRAO.NOpYES,.NSLANKTEE,0EEDEEPGMAR1(286,20ht L76U01e,0 00987
* IMARI1288F2O)pXO(2O) L16U0170 00900
EQUIVALEN*CE (N024'5761) INMAR) e L76U0180 00989

e. End of RDKU, Start of UN~PACK

Figure 60. Continued.



DIMENSION CNI 15 S e.)AW1.IB(0z,) L76UO210 009920 lA1144ez)pB)HMAR44o'),~ 4p(f6, L76UO2oo 00993
EQUIVALENCE IN0115761)#OMAR) L76U0230 00994
DAYA SIN/O 4.o 0 OO 000O/ L76U0240o 00900
EQUIVALENCE (V2.1V2) L MU025Q 010996

0P1706#0 NN L76U0260 00997
L76U02?0 00998

C NW3 00760240 n0949C*'AZIMUTH POINT LOOP L?6U0290 01000
00 1 1:1,44 L76U0300 01001

Ny 0 1.76UO3tO 0002C ***'WORDS IN A FRAME LOOP L76UO320 01003

60 J~~p3L16U0330 01004.1*NW ZNW4l L76U0340 01005N10 2 5 L76UO350 01006
C **'DATA WORDS TO UNPACK LOOP 1.76UO360 01007

00 1*I~j,4L76UO370 0100a
NIO .NIO-l 7U38 10

iFlj.EQ.3*AN0.K.6T,*I 00 TO L L76U0390 01010

NET ' NCT4I1 L76UO400 01011
I L76UO'.10 01012

hFK.'EO.I) 0 0 TO 2 L76UO490 01013
N1 *Nl*NDIV iO1) L76UO430 01014

2 'NI 'Nl/NOIV(I)' L76UG440 01015
IV2:Nj L76U0450 0101o
V22AND (V2sSIK I L76UO460 01017
XV2i1V22 L76U0470 0101a
IF(IV2*NE.0) N1=Nl-l L76U04O0 01019
NOJi.IINCTUZREL) 2 NI L76U0'490 01020

I C~NTNUEL76Uo5oo 01021
IF(I00.NE*1.ANO.NCcLE.OT.0I RETURN L76U051.0 01022
WRiTE(6#5) IRCLOIND1(1pKIRE!ELIKcII0 L76UO520 01023

5 ORATIH, ~jfEELZ#3I1XP L?6u053o 0102.
)X I8IjN1(144pjbe.ZAEEL) /AXF1Q113) L76UO540 01025
R TIURN L76UO550 01026

END L76UOb*60 01027
21 FOR MERGE$ 010OB

SUBA0UT HE MERGES L7600010 01029
c *s* THISVOR PRODUCES QIFFERENTIA. PRESSURES FROM AGSOL"TE TOP AND L7666020 01030
C BOTTOM READINGS. L.7600030 01031

e0P'MON:/Bkk/ DoDBDAA,)CAIS.5).0PS1,RR15),OME0.CCN8LADENLIMRNv 1.760004. 01032
MkMl~pF tk2#F 0A)p2P1 O)AA#ABLAD LIB0,B1CB5S#PUNCH- L76GO050 01033

L Ap.FOC(O~ COe R 1P0o5I,#OFFSETI 10.) 5vpX~l T(5) IURSTP L7600060 0103.
IRt* IAe11)F(0)NH 155p~~PN~AGKY0E~ L 760070 01035
*KEY3DNHVCAPRF420),THETAFI20ObALFAF(20),OPRONO:NCH5)INTERM* 1.7600080 01036
*IREELNC.NTBPX(5.10) tN$TATCfSeI0).,NSTAThi0,14O) ISC7(IS.ZI1ELS1 1760600 01037
*NOCH16)#CAZI' L1600100 01038
COMMON /IIEW1 FO#,FlC#FIS 1.600110 01039
0MONo /BK2/ NC'fCLE'CYCLESIKUeNDIVI4),BMASK16)N(35),LzRS# L76001U0 01040

* ITRACH.KBURSTaKRECpN0 1L4 ~0,0).ND2(144,10.5)XL0(7)XLM(7a4o, L1600130 01041
* )MM(7,'0)TEMPIE?),'TCMP2(7),TEMP(7)PXAZMY2±'.4)AZMTHfi44'.a 1.600140 01042
*DPRADO AZAD .NO IIEStNeLANK. TEEDBEE.EEOMARIiti2862), L16GOIBO 01043

*4#1A~1(2fl8.20IX0(2oi L.7600160 0L044
MD ON CNt3#5N15 , S4o5), AN 31OP5)oN 3 0,I,S) L7600110 0104S

* ~4AR1'..,b.IjARI44.b L7600180 01046
*Eq4IZVALENCE IND0761 rDMARI. 1.7660190 01047

S I0ARU1AN)o L.76G0200 0L048
s IOMARI(1551) .IB).# MAIpZCN)pl4HMAH~lE76)pSNI 0.600210 01049

L M IVALr.1.. tND115761)tAMAR) 1.7600290 01050
YNTEE DEE06EE L.7600230 01051

00 14.31P5 1.7600240 01052
go I ~jt,5 1.7600250 01053
CNIII#J) ZZ 0.0 1.7660260 01054
DO 1 0.1.30 1.7600270 01055

f~. End of UNPACK, Start of ?.GRES

Figure 60. Continued.
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CN(R+Iflpj) 1 0.0 L760028L 01056
SNIKIPJ) Z 0.0 L7600290 01057

S N 2PA LOP L7600300 01058

II OlTCOHE L76G0310 01059

O a2 I= ,A5 07660320 01060

C C THO IIEERD LOOP L7600330 01061

DO 2 2 J 1 A 0760340 01062

1 Z 0 OL7600360 01073
T TRL = E AG L7600360 01064

IREL = IREELA0 L1600370 01065

IF IIREEL , C. 5 1 0 TO 2 L7600380 01066
C OT£ L766039n 01067

rT RL N00 L760000 01068
IF(tDDNE) T0 TO 25 L16G0410 01069
WRtTE46 20 IEOENC,IREELoNSTATRIIREELNC)PNSYATC(IRECL@NC)e L7600420 01070

X NTBDXIOREPLFNC L7600430 01071

20 FORMATI b1-7x605) L 0bGO4O 01072
25 IF(GO T101 0 TO 3 L7600450 01073

IF4NSTATRf~v2)*EQ*0 AND., IREEL.EQP5 #A110. NC*EQ.2) GO TO 5 L76GO460 OLU74

WFNSTATR(53).FG.O .AND. IREEL.EQ#5 *AND. NC-EQ-3) G0 TO 56 L7660470 0107

15 IF(NSTATH(IREELtNCL.NE.1) 00 TO 4 760480 01070
IFINSTATCCIREEL.NC).NE.4) GO TO 4 L7600490 01077

IF(rITID(IREELNCJEG9DEE) 00 TO 6 L76G0560 01070

IFfNTOXIRELNC OTDBEE) 00 To 7 L7600510 01079

IROP [REEL 07680520 01080

NCTOP HC 1760050 01080
1 s0 = SIN+1 L7600540 0109

GO TO a L76G0550 01083
7 IRBOT ILAREEL L7660560 01084

NCBOT WEXTC 07600570 01085

ISW = IS+E L760070 01086

8 IFCNSW.tlE#2) 00 TO 4 L7660590 01087
CN|'#le,) 2 AN(l, NCOOToIRSOT) - AN(I#14CTOPtIRTOP) L76G0O 01088

00 1 K-1'30= L7660610 01089
CNIK+,,) All(K+leNCBOT#IRBOTI-AN(K+IpNCTOPeIRTOP) L7600690 01090

10 SNi1-76) NIK,.NcsOT..IROOT)'DN(Ke.NCTOPlRTOPI L?600630 01091

r0 TO 2 L760060 01092
C *** cOLLECTIVEP 4ONGITUDXNAL cYcLICP AND LATERAL CYCLIC PITCH ANGLES L76G0650 01093

C FOUND NEXT. L7600660 01094

5 CONTINUE L76G0670 01095
8O : AN(lp235) L76G0680 01096
P1C = AN12e2#5) 17660690 01097

niS = BH(30,5) L766000 01098
IF (100 ,EQ. 1) WRITE(6o21) BOFICBIS.IREELp.NCIj 17660710 01099

60 TO 4 L7600720 01100

b5 CONTINUE L766 01101
FC = Atl(l C5) 17600730 01102
FIC = ANNK ,3*5) L7600740 01103

FIS = 9fl(t3#E) L7600750 01104
IF (.IDD EQ.* 1) WRITE(6p21) FOpFIC#F1S#.IRECLPNCPI* L7600760 01105

21 FRMAT
'
" 1613.6) L7660770 01106

0 TO L7600780 01107
6 CN(It.I) S AWIPe.NCtIREEL) L7600790 01108

E0 11 K=1,30 L7600800 01109
CNH(K~leJoI) = AN(.K+I..NC.IREEL) L7600810 01110

IL SN(KoJo[) Z eN(K#NCPIREEL) L7600820 01111

2 tONTINUE L7660830 01112

RETURN L7600840 01113

END L7600860 011!4

0I FOR DFSRIE 01115
SUBROUTINE OFSRIE(NPPNHtY#A#B) L7600010 01116

DIMENSIO1 Y4NP),A(I)t(I) L76D0020 01117
C -------- - - -L7600030 01118

C NUMBOR OF HARMONICS MUST tJOT EXCEED HALF L76DO040 01119

C T'HE NUMBER OF DATA POINTS INPUTED. 176000D50 01120

C ----------------------------------------------------- L7600060 01121

g. End of MERGES, Start of DFSRIE

Figure 60. Continued.
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NNIN.MflJL7600070 01122
C - - ----- ---------------------- L70oO8 0 0112.3
C ;I IILZTON AND CONSTANTS, L76DO090 01124
C---------------------------------------- 6 0 0 00 01125

510.L7600110 0112b
Cp3;J. *L76Dfll9In -~!Z
RN=2./NP L7600130 01128

L7600140 01129
AE1C.L7600150 01130

ARA0N3.1'.159265 L76D0160 01131
cm 0SIARO) L76DO170 01132
S24INIARO) L7600180 01133

C - - - -- - - - - - L 7 6 0 1 9 0 01134
C COMPUTE A FOR THE ZEROTH HARM4ONIC L7600900 01135
C------------------------LD00 01136

G010j1 eMP L76DO220 0113?
10 0(PAI.t2L600230 01158

A(IlCRN*Aft) /2. 07600240 011319
C---- . -------------------------------------------------------- --- L76D0250 01140
C MAIN LOOP, 07600260 01141
C -....-........----------------------------- - L7600270 01142

00 XOO X=I#NNH L76D0280 01113
XC.CP-s*SP 07600290 011144
SP:C*SP*S.CP 07600300 01I145
CoPSx L76D03iO 01146
U90.* L7600320 01147
VUC, L76003SO 01148

C COMP.UTE RECURSIVE UPS L7600340 01149
Q02i11:21NP L76DO350 01150

J:CW'-:I+2176D0360 01151
WiY(jN2.CP*V-tu L7600370 01152
UzV' L7600380 0115a

;0 'VU-W L7600.3!0 01154
A(N4+I)3RN*(Y(0+)CP4V-U) 07600400 01155

OO 8(K(411"RN*SP.V' 176001410 01156

E~ND L76D0'430 01158
ikZ FOR CUE 01159

SUIROUTINE CUtE3.N PFMP WIELD) L76CO010 0116o0
COMMWt /BXI, XOO,9dAAXA45,5),OP.IHR15).OMEGCCNLAOML.!MRN L76C02 01161
*MLr PPXFPl2a)tvFPtAO)PZF420)P GAMA 'NOBLADELBOt ICB1S#PUNCH@ L76CO30 01162

LSP~eFOC4O).CO;SLOPEIld.51 .OFFSECt(Oo5),KUNIT(S)PIBUR57P L?6CO0'40016
*IRS45),!TRAeK(5)tF1E5.5),NCHANf5.5).E38OPNFT.ANGoKEYIe EYA L76C0050 01164
:KEY3,NHHCAPRF32O),THETAF(20),ALFAF20):0PRONOeN4CH45),IN ER * L76Coo6o 01165

IREELotiC.NTOX('10)PNSTATC45#1O),NSTATR($PAO)tlZSET15)PIREELSP L16CO070 01166

COMMON /BN2Z NCYCLECVCLESKUNDIV4)8MASK6)Ih435)LIR~o L76C0090 016
* T~RACKK8.URSTKREC,.N1I(141i4.Oe5ieND2114,1lo,5)uXL037),XLM7I40), L76C 160 01169
0 XM740)pEMP1(7):T5MP217),TEMP3(7),PlDAMTN(144)#AZMTH14I1e L16CO110 01170

* LMR4802iW 0 76CO130 011712

*qMO SPNO. PNRN,0v2E1OZTH20a8, L76C0140 011734

* ICiWANLIIOP5) ,COSINE1288) uSINEIZ58) ,BLADESCARDITAPE L76CO160 01175
EQ9UI VALENCE (N02(5761) pIMAR), 7CA 016

l (MARIi#AN)P 7CLO t7
* GMAR141551JuIN).E'HMARzCN),#p44ARzE776),SN),tN0a,02) L6O9 17
011ANSION CNISI,5,#5).SN(30.55),AN(31.10.53,B.N(30.0.O5), L76C0200 01179

* d'MA(.446),IiAR144#5) L620O18
* ,G1C*88,2Q),02(*02aAl0 18
ECUrVAL5NCE 1N0145761)PGMAR),INDIoQ1) L76C02S0 01182
COMMNON /NEW/ FO.F1 C;FlS;T0TNE*THETA L76C0240 01113
GAMD4AtjI (P0+ * CSXNEN.) + F1S*SINE.J) T5 L7C25 18

TI=PI/30. L76C0260 01105
*T501/180. L4.6CO910 0116

TPEARCTHETA*T5 ti16Co*80 01187

h. End of DFSIRIE, Start of CUE

* i Figure 60. Coatinued.
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C **SPAN LOCrP L76C0290 01188
1f 1flDOIE.I) 60 TO 7 L76CO300 01189

iP I TE Qtp 3) VFP LT6CO310 01190
ICDLY6CO320 01191

WIPIE46.3) zFP L!!r*~in AlIG
WRITE46e0) S.PAN L0hC03. 01193
0110E603) COSINE L76C0350 01194

WFIT46P; 5 WL76C0360 01195
ldPITE Ib,3) AiMTH3 L?6C037O 01199
bWRITE(6e3 OMCOC.AMAeRDPfl0.OICelIS.FM.BLADESTYIe5 L76CO36O 01197

3 FORMAIINQd2X#IPlOC13#5)) L76CO390 01198
7 D0 1 Iz1.LSPAN L76CO1.00 01199

C so4 AZIMUTH LOOP 076C001~0 01200
00 1 J:3.LAZI L6CO1.2 01261o
9 SQRT( UF(PPMFIELD1-SPAN(1)SC0SINE(JI 1442 + 4YFP4MFlELO3-SPANl1)L7CO#3O 01202
X *SINEIJ) " 42 + ZFPIMFIELO)*02) L76CO440 OL0203
a =(an - OANAO(SPAN(3)-RO) + DIC4COSINE.J) + B1S4SINl(.I)2T5 L76CO450 01204
StlNb SINta) L76CO4.60 01205
toss COS(e) L76C01.10 c1206
i4 =FM04SLAOES04AZH34i)+iS4OMEG*Tl)/CC) L76CCObUO 01207
12 CCOSOY41 L76CO4.90 01208
T3 =SlNtT4) L76C0O0 01209
TI.; lFM*6LA0ES*OMEO.'(CC*S.421)*Tl L7OCO5(O 01210

10*EO3)SGONTO 2 L76CO520 01211
QlhjiI 5PA ( ) L76CO590 01212
S . (FPCMFIELD) -SPAN(1)*COSINEiJ)) L76C08540 01213
5 It 3064~SINE(J) -C0SS. N(GAMMAlJ))*;O5INE(J1) L76CO550 0121.
S COS(THETAR) L76CO560 01215
S * C0SB*c0StGAMUA(J))*SltitTHE1AR) I L76CO5T0 01216
% - (VPFP(MI4PILD) - SPANEI)*5INE4J)) LOCO56SO 01217
S ( tIN qCSINC('j) L76CO590 01218
S + COS8*SIN(GAMMA(J)SNE(J 1)L76C2O 01219
S 4 ZFPtMPIELD) 0 C0S9*C0S48AMNA .J*C0S(TNEYAR) L7fiC08k0 01220
S COS94SIN4GAMAl.J)) 010SINEIJI L76C0640 01221
S S1N9*SINElJ))*SXN41Ht1AR) ) L76CO630 01229

02.J1) 01JpI)4(OMARI(4J.)4(T2/S**3 - Y4*13) 4 L76CO64.0 01223
X NIARZ(J.Jf1344V53 - 14412)) L76CO660 0122.
IF1160.NE*L) GO 10 1 L76C066 .0 01225
IF(' ,..1 00 10 1 L76CO610 01226

4 ORA31.J.1) 4413 L76C00 01229
WRIT~~E p)I)(o2S.43OBTZ7P~6AR(r)KMR(P L76C07i0 01230

X 9g1U~t2(pN L76C0720 01231
ENDO L76C0?1 01237

X3 MA IJtlEAP /S0 47))00 01234

SU060U INI INYERP L76POO10 02,239
C .4THIS StAR. INVEPPOLA1CS PRESSURE PULSE HARMONICS FOR UP To 20 SPANL76PO.090 01210
c STAT 6NS AIIO 288 AZIMUTHS. L76POO30 0121

CON, ON /09V/ 1DDODAA, XA(5.S)sDPSI.RR(5)eOME,CceNLA-tMLIMANP L76POO90 0.12

4LswAN.OC40)VCP S~PE (100) pS mll 5#KJtIT(5) tIUR$1. L6i 0 124
4IRS 4 5)#IRA K5 lF18e)NCHAN(5p5)#E30,OP@NFT. AN~vKrC'vKE ~Y2 Q alC 24
K* 3NNI RF2)pHl02)NAFF2) RN NcK(5) t XNTEAN, L 24
IREEL,.I4CNT80U~15e10).NS1ATC(5e iO) eNSTA1R(5. 10) ISET(8b. IREELS' L; ~ ;~~*

4NQCHtS),CAZI Lt. ;17-4
qMOd AK2/ NCYCLIZ.CYCLES,.KUNOIV(1.).SMASK(6)PNN(L&35),LIRSP L' 6?l 249
KRACKIKSURSI'KRCtN0(144'1.5)#ND424 144,10,5) e)XLO(7) .XLA(7,1.0)t L0P &, ('i;O250
w~mtl:40)vTERMPl(7). I'MP2( ?) @TEPS(7)PIpAIH211.4)IAZN41 4)# L7t 4)t i' 01251

PA ZA DP1#eEP * NI~.1EEpBEEPOE tGMAR 428.20)t * L7' tO 01252
* N'ARI4288.2O)*XQ120) 06'004 01253

i. End of~ CUE, Start of INTERP

Figure 60. Continued.
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4 MARI444,5)PHMARtI4405) L76P0170 01255
X .QUIYALENCE 4N0215761)#HMAR)o L76POISO 01256

* I AO I . AN Vb- L 101'(D1V 01257
tOIARIgIS1Ip8N)#lHNAR I#CN),(HNARIl776ISNl L76P0200 01258
EaUIVALENCE lIflOl (57o1).6MARl 7P2; 15

PXME~tO X0201L76P0220 01250
?I' .205LI&P02O0 01261

T2 M .7695 L76PO240 01261
C * We FIRST DEFINEi THE RADIAL STATION GRID XO(201 L76P0250 01263

xO41:, TI L76PO260 01264
XOILSPAN) 1. L76PO270 01265
KZLSPAN-1 L76P0280 01266
OEL=K L76P0290 01267
DEL z T2.'DEL L76P0300 01260
00 1 j=2,g L76PO310 01269
1 AO I VO IJ- II +DEL L76PO320 01270
KKK( a 1 L76P0330 01271

*IT MP141) =0. L76PO340 01272
T
EMP

3
4
1
1 =0. L7t.PO350 01273

TEMP(11 71L76PO363 0127.
C ****RADIAL STATION LOOP U ZERO AZIMUTH BEGIN) L76P0370 01275

00 2 9=1e5 1.76PU360 01276
f 1PtIASI(K)#EQ.0) 60 TO 2 L76P0390 01277
IKKK KKK*1 L76PO0'0 01276
fEMPI(KKNI 9 GMAR(luK) L76P0410 01279
TE(MP3EKKK) -- I AR(1#10 L76P0'490 01280
T NP2(KKK) =RR(K3 L76P0'430 01281

9 CONTINUE L76PO440 01202
NdplSi KKK41 L76PO4i0 01263
.TENPL(NOPTS1) 20. L76P0460 0128.

*TagMP3(NO4PTS11I 0. L76P0470 01265
*TFMP2(NOPTS1) -- I* L76P0480 0126

CALL CURVIT ENOPT51.TEMP2.Tr6MP1.WuLSPAN. O.YO) L76P0'490 01267
*00 3 K=JtLSPAN L76PO500 01288

3 GMARf41*KI 'YO(K) L76P0~io 01269
CALL CURVITI0.PT51,1Et4P2TEMP3tWLSPANDXOYO01 L76PO590 01290

40 4,K=1fLSPAN L76P0530 01291
' R ,N~(1,K) 2 YO(k) L76P05J40 01292
0 = IPSI/2.5) + *00001 L76PO550 41293
ISI 0 L76P0560 01294
jJi ISI L16POS7O 01295
JAZ2<:I L76P0580 01296
0 =3 L76PO590 01297
I1212SI L76P06o0 01298
I FIsI.CCO) IS12=1 L76P0610 01199
LOW - SI2+L L76PO620 01300

C 4*0 AZIMUTH LOOP L76P0630 01301
00 5 JAZ=LOW~xl'4,ISI2 L76PO640 01302
IOA22 a JAZR+1 L76P0650 c03
KKKzI L76PO660 0100.
D0 6 K121#5 L76P0670 01305

KKK = KKK#1 L76P0690 01307

TEMP34KKK) = G.MARC.JAZtK) L76P0710 006
.6 P4KK .A~jZK L76PO710 01309
.6qNTIflUE L76PO710 01312
CAL CURVITtNOPTiIITENP2eTEMPlaWeLSPA"DXOYOI L76P 01311
IF(ISI#OE.I)rJA2L6O3 012DO 17'liSA L76P0740 01314

7 MARiJ.K) a t0O(K) L76P0750 01315
CALL eURVITUNOPTSItTENP2l TEMP3e WeLSPAHe.XO.YO) L76P0760 01316
DO a kalfLSPA L16P0770 01316

8.AMARI4J,K) =YOMK L76PO780 01318

J. INTEIU' Continued

Figure 60. Continued.

217



SMKI.-1K IARIiJvKI4OGMPAf.J-2.)52 L76POO10 01320I

9 NMAA1f(J-~,K) iHMARI(.JK)HMAAl(J-2a,K));/2 L76POS20 01321
A -J+2L7bPOSSO 01322

S AflTINUr L76P06'10 01323

toi.N0 l CIRN L?6POSSO 01326

6MARI(J~loK) t GNARZItlK) + *MARIIJ #K11/1. L7iPO680 01327
10 HMARlIIJ*1,K) zINARItiAK) + )4)ARZJ .('~.)) L76PO890 01328

RETRNL76P0900 01329
END 7bP0910 01330

Al SUBgOJIINE CURViT IMM. X9. y9t NO NP XO. YO) L76V0010 01332
C7VO2 01333

L7YOO01334
C PRESENTLYV W.IS NOT USED IN THIS ROUTINE# HOWEVtR. 1T SHOULD BE L76VGO0*O 01335

O IM9NSIONE0 N!EDLIGOORM L76Y005O 01336
C L76VS06: 01337
C * W WILL BE USED LATER FOR A WORK VECTOR. - COWFS DIMENSION L76V010 01336
ca..*. WILL BE CNINED ALAO.-S0.FOR NOW ASMTHINUISSORTEO*****L?6iV0000 01339

DIMENSION X(1*l)vY(7)o W(Il. XOtI). Yail) CUBE(S)t ' T( L76VO100 01341
4- AO01I(S)1 X9II) Y9411 L16VOliO 01342

CON)4OW ICOTAN/ TIN4 7#21o COEFt~t 7.2l L76VOI20 01343
00 '1 'I=..MM L76VOL30 013441
K~l) a X9(1) L76V014O 01345

X(3+) ZMl)L76V0150 01346
I VII) a y9fil L76VOI60 01347

IF ( MM *GE* 2) 00 TO 10 L76VOI70 01348
IF (M .m6EQ 0) y a. L76VO180 01349
0.0 5 ICIPN L76V0190O 01350

5 YOMl a y L76V0200 01351
WRITE 46.100) XOII). 0(l) I31.vNl L76VQ210 01352

2,00 FORMAT 4 94IHO PROBLEN WITH CURVE FITS (CURtVIY) - LESS THAN TWO PO1L76VO220 01353
*NT$ ON THIS5 CURVE. - INPUT X OUTPUT Yo 1(72 2E1,4. /1 076V02S0 01354
RkTUR L76V0240 01355

,0 MAIL ARAM (MM. K. 2) L76YO250 01356
00 90 J:1,N L?6V0260 01.35?
.TUMizI L76V0210 0 1358
Do A0 Im1,MM L76VO260 01359
KZI-1 L6O4 16

20 IF X(J *T.XI) q 0 TO 30 L76V00 013601
1FI XO(.)) .EO XII 1 00 TO 146 L76V0310 01362

TUMX-1L76VO320 01363
I= mm L76V03S0 01364

25 TUMI=-TUM1 7V04 01365
SPE' TkN(I2)/TZN(I1). TUMI L76V0350 01366

CONST 2 YlI) - SLOPESKII) L76V0360 01367
*f0IJ) =SLOPE*XO(J) 4: dQHST L76V0370 01368
60 TO 90 L76VO3B0 01369

30 IF (I iEG. 1) G0 10 25 L76V0390 01370
35 IF I)X0tJ) *EO. K9%K)l 0O TO 64 L76V0400 01371

c K REFER TO YTHE SECTION FROM WHICH WE NEED THE COEFFICIENTS. L76V0410 01372
Dc COEF44FKoll L76VO420 01373
DO '10 21#3 L76V0430 01374

40 CUBEI = COEFtIKt)i'o L76VO4410 01Z75
CUBEIII = CUBEt1)' - Xotj)/(0 L76V0450 01376
CALL CUBIC ICUSE(We . UeE(2)9 CUDEP ROOT. ROOTI 1 L7bV04160 01377
DO 50 I110 L76V0410 01378
IF I ASROOTII)) .LE# .0001) ROOT(Il 0. L76VO'490 01379
7F ( ASS(ROOTII)-1.).6T.*0001) 0O TO 49 L76Y0490 01380

46 IOOT .I z ,. L76VO500 01381
'lI.) a Y91.1 L76YO510 01382
GO In 90 L76Y0520 01383

49 tF(ROqT1lII).NE.O.) 0O TO 50 L76V0530 01364
IF(R6014I)oLT.O.) 90 it 50 L76V0540 01365

k. End of INTERP, Start of CURVIT
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IVIROIT1.q;y.. 00 TO 50 
L603 1860 TO 60 L6O5 1S

50 CONTINUE L76V0560 01587
C 64 TmEt ISNO SLN.L76V0570 01388WRIE16101 (OEFLN:.:0 1=1,..), m. VI L76VOSSMfl'oI

It IIL76VO590 019-

L76VO600 01,91
101 FORMAT 4 39HO A MOO1 FOR THE CUBIC EQUATION K X E1I."e3H~~*L6Oz 19Ts 13#.o // * T* Ell.'" 9H * Ta?* Elj.'.e 7H T "3. N SL76VO63~

0 01394*E~iO e ~e/i 1k 121 DOES NOT tXIST OETW~fl 0. "EO1 .. t :.7V60031*fI3.5rq7H A1D THE~ ROOTS ARE - REAL IAMAGNA /7x I7V6. 19

64 T 0.L76V0610 0139661 :Iif) =~XE1.1 
4orlvg or2K2* COEF(3#K#21.*O L7VgJ71 01402:!

900CONTINUE CE410)T43L602 10
ElF0NDAOA 

L76V0730 014.05FOR T H A O A H P # P R A AVQUAOl 
0 1 '.O7C 1A TEGRTII4 O 'N BY A A dED QUVAR A TI RASD ON LAGRANGE NTERPOLATIQN 16 A 0 0 0 1408

i9EA- ,o.'L76AoO4
0  0110A 2 : 1 . T , T sL 7 6 A O 0 5 0 0 1 1 .1C2=Y2/(X2: I.x l.x4 )lXl2x4)*yl34)) X76A06 

GL12
N2:N.2 X()XI)OX4))(21 

L76A0olo 0113A2I*a* 
L76AOGGO 011481:2=TIX2)X3)2*XlX3 

T t)X)) 06A0090 014L25
12)C 2*l f2-Xa L76AOIIO 0112

N2-N-2L76AO120 0118
00,11 K=@NZL76AO130 0119
AIZA2L76AO140 014#202? *z, L76A2150 0141.28

l
2 
l s X , ' ) X K 2 L76A 0 0 14'2,4~~: xka x ~ xK ~ ,,T a ~ ~ xc ~ lL;6AOaO 01423Tl8:K481,ea,,a.*(IK-XK+)) 

L76A0250O 011.3Ti~ f'KI)/(X(L76AO16,0 014.25Id AREAAREA1gA,.s( )-i *).)XI* 
3,,E., 2) 4 (K4)*XjL76AO 2 00, 011.23g*2TfC+ x441)+43 

L76A0210 01427'2-EA-NE*A2)((X(NK2)*a3*X)*x4N.aaa))#T*a2/2)#4X(N#).,44N 
L76A20 011.351134*2) 42.4E))4.J 
L76AO240 011.308=(A*URN 9 
L76A0250 011C=(C~ cg)*goL76A0326, 

01.32
SOL AORCUBIACAA3**XI10*)Xg)*)#02)(XK102-xK7620 

014.33150)84*O XkU1INE)) 
1.7 

.QeR ~T ROI)L6AO280 
01431.C CittC iNO TEA+AL .'*l COLX ROOTS FXIN*3 3

*p*IX*2.0X)**)RZ0 L76U0020 01415D1 N ION R00T43~l)-(NI ) 
(R0- ~ 76UOo30 014.2

k0 0 0 :3 
L76O'.0 01436SBUTN BIIPoG tROOTO ROOT. L76UQQIO 0141.

QI20 S111)O OT3o.OZ3 
L76UO030 01442.go DO2LO I- p p 
L76U070 01443.S20AOfLLS . *3*-P30*RL76U00 

01445.ASM :SALLA Q-/3 
L76UO040 01441.

512 Z SMALLB/2& 
L76UO110 011.50914 5 S82ea2 
L76U012O 011.51

1. End of CURVIT, AVQUA) Start of CUBIC
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A27 = AD34* L76UO130 01452

SMALLC 4 A27 L76U0140

I tSMALLC)1
4  

1 P5 L76U0150 01454

... L76O160 OL455

IF (SMALLO) 3,4#4 L76U0I'u01457

3 XA=-XA 76UO90O 01458

4 ROOTR =XA1P3 L76U0200 01452
AGOt') P00111L~bUO210 oL46O

ROOT(;) -XA-XA-P3 L76U0220 01461
GO T 2C L76U0230 01462
SPOWER Z 1./ 3. L76UO240 01465
B2 z - SMALL / 2L7UO25 0146S A z S O R T I M AL L ¢ |  76U 0 2 0 0 1 46 5

n G A Z 2 + S A L ? jU O 2 O 0 1 46 6
O|GS % 2 -SBA L60 8 16

IF 4 BIGA ) 6 # 7 t 8 L76U0280 01468

6 D13A1 =-((-BIGA )e* POWER L76UO20 0148

f'o TO 9 L76U0310 01470

7 fi1GAl =O. L76U0320 01471

40TO 9 L76U0330 01472

8 B1 A1 = ( SIGA)** POWER L76UO340 01472

9 IF ( B10 )10 , 11, 12 L76U0350 01473

10 Blo0t =-I(.5G) ** POWER L76U0350 01475

00 TO 13 L76U0570 01476

11 loat = 0. L76U0360 01477

d0 TO 13 L76U0380 01478

12 BG 61 1 L76U400 01479

13 As = BIoAI*BIO L76UO4iO 01470

ROOT (1) z AD-P3 L76UO410 01480
ROOTI4)2 Z Of L76UO4O 01452

ROOT (2) 0. L76U04*0 01481

ROOT (3) = ROOTf2) L76Uo11o 01483

RoOTI(2) = SORT 43./2. *4 SIGAI - 8001) L76U0450 01484

ROOT1431 = - ROOT! 42) L76UO460 01485

6) TO 22 
L76U040 01487

14 RAO = 57.2957795 L76U0480 01487

CON = 120./ AG L76U0500 01489

A3 2 SORT i -AD3) L76U05i0 01490

IF (SMALLO ) 15e 16. 17 L76U0510 01490

15 COT 0. L76U0550 01492

CP I. L76U0540 01493

60 TO 18 L76U0550 01494

16 FH3 = 30./ RAO L76U0560 01495

Go To 19 L76U0570 01496

17 COT 3 180. /RAO L76U0580 01497

P= -1. 
L76U058O 01498

18 84A27 = - 84 /A27 L76U0500 01498

CoSPhl 3 CP' SORT I 04A27) L76U0600 01499

XK = SORT ( 1.- gRA27) 
L?6U081O 01500

PHI Z ATAN f XK/ COSPHI 3 L76U0630 01502

PH3 3 (COT 4 PH+ OPi30 . L76U0640 01502

19 00 20 I: 1.3 L76UC650 01503

20 ROOTI(l) : 0. L76UO660 015

AK z A3+ A3 L76U0670 01506

ANGLE :PH3 L?6U067O 01507

00 21 1 w 1,3 L?6UO

ROOT (1) A-- * LOS IANGLE)-P3 L76U0690 01508•L76U0700 01509

21 ANGLE = ANOLE +CON L76U0710 01510

22 RETURN L76UO720 01511ND 01512

91 FOR SICOR 01512

SUBROUTINE SIMCOR IN#HtYrXIHTpIEHR) L76SO00 01513
C UROQL76S020 

01514

C PURPOSE L76S0030 01515

C TO IITEGRATE A FUNCTION FIX) OVER A RANGE (APB) L76S0040 01516

C L76SO050 01517

m. End of CUBIC, Start of SIMCOR

Figure 60. Continued.
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C METHOD L76S006C 01518
c L7650070 0lbq

C SIPSGNS RULE WITH A CORRECTION FACTOR INCORPORATED L76S0080 01520

C XN THE EQUATION IS USED IF IN-1) IS DIVISIBLE BY L76SO090 01521
C VOTH a AHD L7650100 01522
C L76S0110 01523
C SIMPSONS RULE iS USED WITHOUT THE CORRECTION FACTOR L?6S0120 01524

IF lIdI) IS ONLY DIVISIBLE BY 2 L76SOISO 01525
C L76SO140 01526
C IF IN-1) IS NOT DIVISIBLE Dy a THIS IMPLIES THAT N L76SO15 01527
C IS EVEN AND Tms "sUROUTNE CAN NOT BE USED. L7650160 01528

C L76S0170 01529

C CALLING SEeUKNC L?6SO180 01530
C LbSO190 01531
C CALL SINCOR (NeHPYoXINTtIERR) L76S0200 01532
C L76SO210 01533
C DESCRIPTION OF PARAMETCRS L76S0*20 01534
C L76S0250 01535
C H -NUMBER OF POINTS THAT ARE TAKEN OVER TIIE CURVE L76SO240 01536

C L76S0250 01537
c H -CONSTANT INTERVAL BETWEEN THE POINTS L76S0260 01538

c L76S0270 01539
C Y -[tUPPLIED FUNCTION L76SO250 01540

C L7650290 01541
C XINT-TOTAL AREA UNDER THE CURVE BETWEEN A AND B L76S0300 01542
C LTOSO31O 01543
C 1EM-ERROR CODE L76S0320 01544
c 19RR 9 0 iN-I) NOT DIVISIBLE BY 2 THEREFORE N IS EVEN L76S0330 01545
C IERR = I (N-I) IS DIVISIBLE BY 2 L76SO340 01546
C IERR 2 IN-I) IS DIVISIBLE BY BOTH 2 AND 4 L76S035 015147

C L7650360 01546
C L76S0370 01549

D.INNSION Y(1) L76S0580 01550
IERR x 0 1.7650390 01551
K NOI c I o )o 4) LTOSO4O0 01552
Il eK .EoN , 2 OR* K E*Q. 4) RETURN L6S04 t 01553
XINT Z T1l) * 14* YIN-i) + YINI L650420 01554

N- 3 L76SO430 01555

D0 10 I = 2eN3'2 L76S440 01556
10 .INT = XIIT'+ 4. y(l) 4 2.* YI411 L76SO450 01557

XAINT Z i*3.O * XINT L76SO460 01558
IERR 1 L76S0470 01559
IF(K -EQ. 3 .,OR. N *LTv 9) RETURN L76SO480 01560
XINTI Yll) ' 1.' YEN-2) + YqN) L76SO490 01561

C.N-6 L76S0500 01562

O 20 1 3 3tN614 L76S0510 01563
20 X1,NTI3 XINTI* 4**.Y(I) * 29-b YI.1*2) L76S0520 01564

X NTI: =,4 1ti3* 4 XINTI L76S0530 01565
9l)NT1= XNT • IXINi '- XINTO/I). L7650540 01566

,ERR U L6S0550 OLSb7
RIKTURN L6SSS6.o 01568
• L76S0570 01569

Sil F IT |DAG 01570
SUBRO..TINE TRIDAG(APO#Kl#Z ) L76T0010 01571

UNSION Al 7,B)96B7)PZ17) L76T0020 01572

1 FO'RMAT '(0X#5HT=o ,OR. SO. IN TRIDAG. CANNOT DIVIDE By S OR T)L76To030 015.73
' L76T0040 01574

C PURPOSE L76TOOSO 01515
C TO SOLVE THE TRIDIAGONAL MATRIX FGUATION L76TO060 01576

C L76T070 01577

C 4S ... -------- ** * L76TO080 01578

C * - * L76T0090 01579

C S* R* - 4* L76TO160 015.0

C * * L6T0110 01581

C 49*** ** - * * * * L76T0120 01582

C 0 * -s 4* L76T0130 01583

n. End of SIMCOR, Start of TRIDAG

Figure 60. Continued.
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I

C TIa a - L76T 14.0 015841
C a-8* --- 76T0150 01585
c **** *0******8 * 0 L76T0160 01586

-8* --- L7'70170 01587

•* L76T0190 01589
a -aBe a~ee~a • a a a L76T0200 01590

-* 88 L76T0210 01591

C - *7 * s a a L76T0220 01592
C - L a 888 * L76T0230 01593

C ------ .s. -.. - L76T0240 0159
C L?6T0250 01595

C FOR THE SOLUTIONS Z WHERE GAUSS IS NOT UFCD AND THE SUS-MATRZCCS L?4T0260 01596
C ALL CONSIST OF A SINGLE ELEMENT. Llb O270 01597
C 76T0280 01598
C DESCRIPTION OF PARAMETERS 76T0290 01599
C- MATRIX WHOSE THREE DIAGONALS C(NTEEO ON THE PRINCIPAL L76TO300 21600
C DIAGONAL BECOME THE TRIUEAOONAL FIATRIX. 176T0310 01601
C 0 RIGHT HAND SiDE OF EQUATION. VECTOR OF LENGTH KI, 1.76TO320 01602
C K1-- I4UMBER OF ROWS IN THE MATRIX A. L?6T0310 01603
C Z -- SOlUTIONSF VECTOR ICOLUMN) OF LENGTH KI L76TO340 01604
C L76T0350 01605
C 76T0360 01606
C .FIND THE LAST SOLUTION. 21I) L76T0310 01607
C L670380 01608

S% A(1lo) L76T0340 01609
Rc A(1,2) L?6TO400 01610
IF (S *EQ, 0.) 00 TO 25 L76T0410 01611
C: 011)/S L76TO420 01612
D= -R/S L76T0430 01613
K2 Z KI-1 176T0440 01614
00 10 12pK2 176T0450 01615
I = AlI.I-1) L76T0460 01616
S = AtI.) L76T0470 01617
R = A41.I91) L16T0480 01618
DENOm Z T*D+S 1,76T0490 01619
C '.O.)-C*T)/DENOM 06T0500 01620
D : -R/DEIIOM 16T050 01621

10 CONTINUE L16T0520 01622
iS AlKKI) L16T0530 01623

Tz A4K1,lI-l) L176T030 01624
zlKj):IGIK)-TC)/(T*O+S) L76TO550 01625

C L76T0560 01626
C CALCULATE OTHER SOLUTIOMS. PROCEEDING BACKWARDS L76T0570 01627
C L6T0580 01628

IFIT .C. U. ) 00 TO 25 L76T0590 01629
ZIKI-Il OIKi)-Z(K1)8S)/T 17670600 01630

15 K3:2-1 L76T0610 01631
DC 20 12pK3 L76T0620 01632
J 2 KI-I L7670630 01633
S = A(J+,1J+I) 176T0640 01634
R : A('.J+J2) L76T0650 01635
T : AI'J'*1J) L76T066o 01636
IFIT 'EQ. 0. ) 00 TO 25 176T0670 01637
2,J) -I O(,J*I)-S*Z(J#I)-R*Z(Je2))/T 176T0680 01638

20 C0NTINUE .76T0690 01639
241 ) Z (GC1)-A(1,218Z(2))/A(1e11 L76T0700 01640
RETURN 176T0710 01641

25 ITE 16.) 17670720 01642
RTURFN 176T " 01643
END L16T0730 0164

i FOR PARAM 01645
SUBROUTINE PARAM (No Po .IJ L76X0010 01646
DIMENSION Gc 7)# PO 7v2)#DEL( 7.21DIST( 7)#A( 7 O)tG( 7,P L1690020 01647
'CONMON /COTAN/ T( 7#2)0 COE 440 7#2) L76X0030 01648
NI : N-I L76XO 40 01649

0. End of TRIDAG, Start of PARAM
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NaM2L16XOObO 01650
N3 .P3 L76XO060 01651

N0ON2 L76XO070 01652
ZOO- 2L76XOO80 01653
166 a 2 1 ..... a lAm I

PO 1 iSCl
to 0.0 j J 10 ,J 1 , .)240 L76XO110 01655

15 OCLID.JJ1 SOR PIlh -9(~j'* 4 E L1#2JI L76XO120 01656
Do g 15I.MLUXO00 01657

1003 go T0L(.)* * XLIF2.S2 L76XO140 01658

2 O A 0Ja~ L76XO15.0 01659
A141:11 mJ- SIT L76XO160 01660

AEN~tN2) a OISTNI) L76XOI70 01662

cd4 12N l.EzT 1 1 1 12OL2J41T2/IIICLLJ.L-
76
XOISO016

* D1fT12-- dTII.J) L6O9 01665

A~ AIf 111 1) m 2.(x.IOIST(.N2 ) S) LI L76X00 01675

AIX AN. 1I 2) a15 C11(2 40IT(1 . L76X20 01677

Qo 37 'J1,2 L76X0220 01667

47 0Et P.J) I ISliIsT2 h, lVNI)ELIN# *IST .3 *0IST(NIST~tsT L16X0230 01668

014 ISOElEN'.3 L76X0240 01681

12 ) .DELIS )3 - DZSTN2 3* IN. L76XO250 01682

C12 A0)0 20DTI5 O.mi.2 L76XO260 01683

DO, 3f4-l;!.O L76X0270 0168'2

C36 *()G I OI.J3IT2:OL2J4IS(1DS410E(OI L76XO2400 01665

CAL M IPP 0A *0AE1,2)e0.N 2TEL.J)3 IS()0511*EtLJi-L76X0'210 01686
-DI*2T* .JoJ L76XO0.0 0167

C 9 ,IPN 2iOIST(II.J - TIN L76X030 01688

2 4'. 11,'N 2 15* IST(N* 1EL(NIT' Nl 02 L76X032.0 01677

0E(31:4=1#2 1.J 15(341111.J*.1lJ L76X0330 01691

45 Cg(II.J 
NP(1eiI L76XO3480 01 3

C 7 J =3 4ITYU DST.l DE i ) DS D IST 76X0'.0 01680.

"DL12 NO) 
L76X0360 01695

17 00 45 =12 L6X38 01683

36 V0041WN 3*) L76XD010 016897

C ACOU1 PRS1R PI.REC FOR RKIN DEC g3 L76XO420 01687

COMMON #.iBK/DI0TNDEU(eAA,XA - 5*OPt1 RIB)IOCN L EeIMN L76X0430 01699

44 45LMO 13PIaePI0,P~~UMe~SAC90 . ,E4 L76XUO440 01609

*~~~ ~~ .LPN.!C(OCPSL0PE11,5),OFP5T(Io5)IT(I~~ L76XO450 01790

2e* (4 .jz3* (t)-VS(I* T 4#J4 4pj L76X0460 0161
pE 2 JimL76X0470 01703

45*E1:1.) .ILNTD(5*1)N~A~513.SAflIOSTSIE L76XO480 0170'.

* TNO(IZ L7XO490 01705

* ~Acotc R0,N0,E V*NELR~TE.0FO ,G DICK [86O L76EO0230 0179

*CO 0 N/I V AR,11288,X2O),XO(20Rt1)*OMOC-ILJIIL L7610OO30 01610

* PFtO.#Y~! tZAR (414e5 INAR(1144.5G3#j C5 L76EJ00 01712

EQUIANOC00 o lN02576 eMMAN) FE4o5)K.1I1ptut7 L76EOOSO 01713

OR4iIRW 50 t~ I AR AN CHI. P38OoF0AGFIKV L76EO010 017102

* (OMAPNRf65513ON)HMACtI,(NAR
6
IPS)lSTbog- 1.7660690 01705

<q~~p. Ed o PAMAM CCZCCS@oNV1)Sartbl o, EN435PINt L Q 176

TRAC~o~aUFigure 6PD4400. CN2(4ontpbiued.XM(#?# 7EO10 1

MM7:0);E~lEl T P(lt'gPS7*PeAmm~l4t~gT(14223O9 00



CUVLfl4CE (ND113761 ,dMX L781O00 0171s
IINIONd*71O.~a~IIVI, L7IO2O 01717

IVa h791)h 25%(7*I.oPSI(72I)@PRA0&7/2I) L76ZC220 41,716I F041YALMNE ror0)Ia,~I421NaI12) PzIchei~.L76EO230 01719
s L7690940 01720
£ IPAON24I1,'.306E9280 0171

C READ FLT* r00 PARAMETERS AND SLADE SECTION LOADING# PRINT SANE. L 76E0240 01722

C ObE0170 01723
ABN:N$LAOC L76E0280 01724

,E44,VALENCE L76E0290 01725
gCH.AA).(S0SCC),I018:0).iBl.B1C)(B11,8tS),(G0OAMAI~, L76EO300 01.726

X NHARPMLIMRNj. lNP1NFPlp(OM~v0M[G) L7690310 01727
NIOAD ZLIA~i2 L7690320 01728

GATC2:UIC L76E0330 01730

02TC3I01IS L76CO35O 01731
6 TC4ZGAMA L76CO360 01732

G~fC;OMEOLW40310 01733
%jml L7690390 01735
'Rilzo.L1690460 01736

PC ( 1X L76CO410 01737
JX ~0 ~j, L16E04 0 01738

OU~RS4i).E0.0) qo T0 7300681 013
R 4j.:R m maLADEL L76E0'440 01740

730 CdN7IUE L76E010 0171
J=JL7 690400 0171.2

'A fImBLAVEL L76CO470 01743
NaD: 1 ./57.2957795 L76E0460 0044

NP:C5o./N0~1.01L764l0 01745
NTOP-1L76E0500 01746

PSil)z 0. L?6EO510 01747
PRADII)=D, L76E059$0 01748
0.0 Ii ,Za.NP L76EO530 0174.9
P57(1): PS1(1-I)* ANO L76C0540 01750

'. PAAD i):- PSIII)*AAo L76E0550 01751
00 77 1:1,00R~ L76E0560 01752
00 17 Jz:1,NP L76EO510 01753
d(J,I)=XL04II L?6E0500 01754
Dd 77 Kcl.NIIH L76CO590 01755

OK L76EO00 01758
77 0 tot 1)=Q J#'I),XtjMfI ek I*COSI X*PRAD f.J)) XMM(IKI *SN( X*PAAD(J) I L761 j 01757

ZF(KEY1.NE#90) 00 TO 88 L76CO690 01758
00 86 11NRAD L16eD630 01759

86 WH(ITE 16F67) XLoIIJ(LM,.J))(NM(.1,lI#sJ1,NHAR) L76EO640 01780
8770ORMAT (E25#B/#(2C25.8)) L76EO650 01761
88 WRITE 46#8) 000,5I.BIICiieOMO.RON.4R0.(Afl)IIUIINRA0) 07610660 01762

a P 'oRMAT (1.NoB0leE~s,6e'H 01,I5.605H D1AE15.607H4 CHOROPCIS-60 L76 0610 01763
11HN QMCGAp5I5.6,IN bLAqESmF7.0v//25H RADIUS AT iiTART OF'TWST. 07660680 01764
2 EI5.6p////30X'21H8LADE SECTIONj LOADINGj//7N RA0IUS#I6Xs.I#aIIXe L76E06q0 01765
3 IH2PI1H'101Xf H4l41XeIHS'i4XDltb,14XXbH7,IIXIHSD/AH AZ14UINH L76E0700 01766

4L76EOj 01769

9WR3Tt (6,10) L76E70 01770
10 FORMAT (I4,F.Fd85.6) L76E07' 01771

0MGZ3 141.59265*0NG309 L76EO?40 01771
SoSz12.*soS L76E07560 01773

6131B*RAO L76EOIIO 0177.
B811RAD. L76E076o 01,775
BII0*RAD L16EO190 01778

C :SA L76E0800 01777

c eOLrN MAJOR LOOP ON FIELD POINTS L76FO810 01778
c L76E082 01779

to 999 I:1,prlFP L76EO630 01780
CAPR=CAPflF I) L76E0840 01781

q. E386RNI Continued.
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TIITAt 1 E TAP 1.111
ALFAMALFAF(I;I L7EO5 01182111 rCGRMAT QF12.4) 6otu0"

M?60890 017a&I HLYTO#EI#p vgv~kOittrl4HSOUIiD PNESSUF(E.jjX, L76E0900 017472 SI4SPL) 
L.76E0910 0178CkPRC12.,CAPR 
L76r092O 01789AIFAz RAOALFA 
L76E0930 01790THETA-- RAD*THETA 
L76EO940 0179t

0)0 999 MCIPNHAR L7620950 017990.0 990 I1.lNRAD 
L76CO960o 0179300 99 J,121j.NT 
L.76E0970 0179.CAPS= SOYCP*ARR.KO(K)2*ARRK)Cs ALFA)* L16E0980 01795iCOS4PRAC(4.J)-TI*TM) 
.609 19C

3
TAcBO1-&.RlKK)-R 0) *81bCOS4 F'RAO(~j) )+Bjj*sIjq ppA0Ejhi) L 76E00 01797

SUTA=SZNIRETA) L6I0 10
CBTAZC6S(SETA) L.7641010 01798VUI L76EL020 01799V: V*IRBN40N40*CAPS/SS.5*CHR0N.RIKK)IRI4* PRAD(j.jI L76El04O 01001IF (KEY3.0.99) WRITE 419f8'4; CAPS. BETA# V L76tjo~o 018029874 FORMAI 13E2b.8) 

076E060 01 03
Ampm L76I01001804

I*OP40/SOS)*SJ 'N(V)) (ShA*C0S0A1.FAISNPRA(J-..THETASIJA,FA) *16E109o 01806* C87AI*R(KI,) CTI4P.CAPSsCAP54 
06E00.O 01807V -IO)14Jfl)SN.oTM*RNC/(K)IOI)YM*BOM 
L 76EI110 01808L /$O6SSiIV?/CAPS4*4STAkC0S(A1JA)*SIN(PRAf J)-THETA)*SINIALFAI *L76E1120 018',92C8VA1 .FitlKO .'TC4P*CAPS*CAJSI 
L76E1130 0181099 CONTINUE 
L76CIA40 01811V45(NPI:V2SE 1) 
L76EI15D 01812V251(NP):V25141) 
L76ELL60 01813CAI.L SIMCOR( 'hPPRAO(a2 ,V25 *ARIERR) L76E110 01814IF1ERA .EQ* 01 WRITE(6#8.10) 
LM61180 018158418 FORMATl///25XP23.HERROR ZN SIMCOR, IERIR0 // L76EI190 01816VS(IKK)ZAR 
L76EI200 0117CALL SIMCOR(NPpPRADQ)0 'V25sARtIERR) L16E1210  01e18XP(IERR .EQ- 0) W 1TMP$18I1 
L76E12A0 01819V61(KIZ3AR 
L76EI230 01820IM~EY2.1Q.99) WR~ITE (6p987b) V6(KK);:V25,1V~p121,NP) 0?6E124t0 01821IF KEyg EQ*99) WRITE (6;9876) V8I(KK),4V2 I( IC,10,P) L76E1250 01822F9876,FR~iMA, l/E5aF(E5 
L76KI260 01823990 CONTINUE 
L76E1210 01824CAXLL'AYfeuAD (NRADaRvV8sPRTAR) 
L76E1260 01825CALL AYQUAD (NRAO.RsV8tvPRTAI IL76E1?qO 

01826IF (KKYi.CO.99) WRITE I60
9
R?5)PRTARt(V8KK.K-'11.(RA[)b L76E1300 01827IF7 FORM .E,99 WRITE (6.9675)PnTAx, (V8I4KK),KK=1,NRA0) L7E13.10 01828

PfRTAu( *0
38022

'.S*CAPRJCH)*SQRT(PRTARS.2,FRTAI**2) 
L76EL330 01830SFL= 20*L~OAS(4A2l-) 
L76CI340 01631

WRITE q6,997) MPRTApSPL E35 012997 -FORMAT (25xpl205X02EAO*8) 
L7E3001833999 CqNTIINVE 
L?6EI370 M1346020AICI 
L.76E1380 01835OICZOATC2 
L76k!1390 0183681S:OAlC3 
L76E1'.00 018376AMAx.GAjC4 
L76E14A0 01838OMEO:GATc5 
L76E1'420 01839RETURN 
076E1430 01840END 
L76E1440 0184101 FOR ' OUTSPL 

01842SU8ROUTIINE OUTSPL 
L7600010 01843*COMMON 18KI'i 1OD9BDIAAfXA459549DPSI.RR(5),OI4E0,CC#,NLADENLIMRN* 0.600020 01844

* LwPeNFOi(o4#TCP@iS).zPE(1O) 1.AMFFSLOEI K.IT vi 815 p L7600040 01845
IRS(5)eITRAeK(5)P~lz45eb),NCHAlii(5b2EI8eOrttPTAN.PKEY1KEYt 

L605 14

r. End of iB386RN, Start of OUTSPL

Figure 60. Continued.
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K E NHM.CAPRFOI.tNEAF20ALAF20IOP1ONoNCI4 lTR L7600060 0184,8
*IREELICNOBX(5.10),NSTATC(itI0)fNSTATR(5,10IIlSET(#),RCELSt L76000

7
0 018'49

*NOCit'5)PLAZI 07600080 01850
commor, /eK2/ NCYCLE.CYCLLSKUNIV(I) BMASKI6I.NNI'1351.LIRS, L7600090 01851
* TRAl~k.kflUfS1,RECNOI1 .10.5).NO*I11'.,10.5)eXL067),XLM(7'.O). L7600100 01852
* 4oOtLP4)TMP1-~M3f*lAMV~lqpZIiqi Lj6UU1jU UA855

*bPRAUAZKA0,NOtyESeN8LANKeTEE.0UECEGMAR1E2S,20lg L7600120 01854
HMAR1E294020lX0(20) 0700130 01855

COMMON /sOK31 SPLMIIO#2O) .AZ14h34 254). L06001'40 ole56
SPANIIO), PMRAMS410#201o 0600160 OL651

0 ICHA4LIJO#S)COSINE1288)#SINE12O),oLADESeCARD*TAPE L.7600160 01858
qkmE4S:OI CNl3lo5t5)tSN130P5#51#AN(31olO#5)p5N(3Opl0,5)p L7'.00110 01859

4 6MAR01 .5b) .MAk(1I'0,5) 1.7600160 01860
* t011288,20.024288tA0) 0.600190 01661
EQU IYALENCE WN245761) eNMARI, L7600240 01862

s 40MARIPAN)t .601 01863
* (GMAH1(lb,Q[)(MAR ICN)4HAI776)pSN)#(N02,Q2l L7600290 01864
EgUIVALENCE INOIl(5761)0PARbEtNDlvQ1) L76002S0 01865

C *40 NAP.MONIC LOOP L7600240 01866
00o 1 i1,MLIMRM#2 L.7600250 01867
WRITE46t2) I L7600260 01868

W rORMATIIHIP 28Xt 29HROTATIONAL NOISE PROGRAM E676 / BX. L.7600270 01869
X IQHHARMO141C :, 13 1' L7600280 01870

WRITE46, 3) L7600200 01871
3 FORMATiHOF 8X. SIIFIELD, IlK, 2a8MFIELO POINT COORDINATES %IN)* L7600360 01872
X 16XP 20HSOUzD PRESSURE LEVEL / X. 5HPOINTO 10X#1NX1eX1I.YO L7600310 01873

X V.He20Xt SHOCIBELS /IL7600320 01874
C ***XFI1ELD ~lPOIZNT LOOP L.7600330 01875

tO 4* Jix.IJFT L760034 .0 01876
'b WRITE(6.5I ,.iXFP(J)YFP(J)eZFP(..J)eSPLMII.,J) L.7400350 01877
5 FORMAT( 9X.l2o2XP 3(5X.IPE1IOV)oISX. 10IPEL#' L 7600360 00878

IF-I I.GE.ML MRN) 00 70 7 07600310 01879
K I~ 1L7600380 0180

WRITIE(6.61 V L.7600390 01881
6 FORMATIIH2 / SX,1OHHARMONIC Z.I3 L0006 01882

40RIT!16.3) 1.74001,10 01883
C ... FIEL6 PO1447 LOOP L7600410 0108'.

D0 83 =I#NFT 'L76004.30 01885
8 WRIT(6,51 .J.XFPPJ).YFPi.J).ZFP(J.SPLMEK.JI L7600'4'i 01886
I CONTINUE L7600'450 01887
1 RETURN: L76000.0 0188

END L.7600470 01889
01 FOR START 0890SUBROUIIII1E $TART L76YO010 01891

CO MMO ,N /TEMPUS/ TIMEKcOUNT L76Y6020 01892
INTEGER COUNT L76YOOS0 01893
6ATA COUIIT '/D/ L76Y00'.0 0189.
CALL RTMI14S ITINE) L76Y605O 01895
COUN4T =COUNT +1 L76YO060 01896
CALL cLOCK L76Y070 01897
RETURN L76YODS0 01898
END L76Y0090 01899

SUBROUtINE CLOCK L76K0010 01901
CO.-MON /TEMP.-US/ TI.MEtCOUNT L76KO020 01902
INTEGER COUNT L76K0030 01903I
CALL RTMIJS (BALLS) L76KO040 01904.I ZBALL$ - TIME L76KU050 01905WRITE t6pi00) COUNT p T L76K6060 01906

100 FORMAT (IN255X#18(lH*)i'56Xt8H* - 112SO) *n'6X@18H* ELAPSEL76KO070 01907
xD TIME =*/56Xe1Hs16Xt*'1/56X.2H* F8,418N MIN './56K.1HOMPxIN/S76KOO60 01908

s. End o: :=::, STAT,::C~K 7I:o0::
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